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PREFACE 
The l i t e r a t u r e d e a l i n g w i t h h i s t o r i c a l researches 
i n t o the d i f f e r e n t grades and types of s c h o o l i n g t h a t 
./ 
have e x i s t e d i n t h i s c o u n t r y i s voluminous; voluminous, 
t o o , are the hooks about the h i s t o r y of Science and of 
the s c i e n c e s . I n c o n s i d e r i n g the more s p e c i a l i s e d f i e l d 
of science t e a c h i n g i n the schools F o s t e r Watson's 
'The Beg i n n i n g s of the Teaching of Modern S u b j e c t s i n 
England' and D. M. Turner's ' H i s t o r y of Science Teaching 
i n England' are g e n e r a l works but t h e r e have been pub-
l i s h e d i n the l a s t decade, a number of s h o r t a r t i c l e s , 
as w e l l as one or two t h e s e s , which d e a l w i t h c e r t a i n 
aspects of b i o l o g i c a l s u b j e c t t e a c h i n g i n schools d u r i n g 
t h e p e r i o d under r e v i e w . I n p a r t i c u l a r , Miss Breraner's 
a r t i c l e s i n t h e 'School Science Review' on Botany, 
Zoology and P h y s i o l o g y t e a c h i n g i n the N i n e t e e n t h Century, 
E. S. Brown's a r t i c l e i n the same j o u r n a l about Zoology 
t e a c h i n g i n the c e n t u r y from 1851, and B. S. Cane's 
a r t i c l e i n the ' B r i t i s h J o u r n a l of E d u c a t i o n a l Studies' 
c o n c e r n i n g secondary s c h o o l work i n the s c i e n t i f i c and 
t e c h n i c a l s u b j e c t s have proved v a l u a b l e . Miss R. M. 
McDonald has covered Grammar school b i o l o g y t e a c h i n g 
from 1850 i n her t h e s i s and the researches of G. W. Thomas 
and E. L. Greenberg have a l s o been h e l p f u l i n d i s c u s s i n g 
b i o l o g i c a l work i n t h e D i s s e n t i n g Academies and the 
i i 
P r i v a t e Schools r e s p e c t i v e l y . (See B i b l i o g r a p h y ) 
This account deals w i t h a l a r g e r s l i c e of E n g l i s h 
s c h o o l t e a c h i n g h i s t o r y a g a i n s t a changing h i s t o r i c a l 
background and an a t t e m p t has been made t h r o u g h o u t t o 
d i s c u s s and t o c o r r e l a t e the nomenclature which has been 
a p p l i e d t o the Sciences and t o p o r t i o n s of them d u r i n g 
the l a s t t h r e e c e n t u r i e s . I t i s i n t h i s l i g h t t h a t the 
m a t e r i a l i s f i r s t c o n s i d e r e d i n the I n t r o d u c t i o n . 
INTRODUCTION 
This work mentions f r e e l y words t h a t have been 
i n use f o r some time t o d e s c r i b e and l i m i t s m a l l por-
t i o n s of s c i e n c e , p a r t i t i o n i n g t h a t d i s c i p l i n e i n t o 
more or l e s s manageable s l i c e s , which r e v e a l s how v a s t 
the c o l l e c t i o n s o f s c i e n t i f i c m a t e r i a l have become. 
' N a t u r a l Science', f o r i n s t a n c e , d e a l s w i t h a number of 
s u b j e c t s of which 1 Biology':: i s now one. ' B i o l o g y ' i s 
a r e l a t i v e l y modern word c o v e r i n g a group of s u b j e c t s 
t h a t are z o o l o g i c a l or b o t a n i c a l i n c o n t e n t . Thus such 
sciences as Embryology, P a r a s i t o l o g y , B a c t e r i o l o g y and 
Mycology c o n t a i n more s p e c i f i c b i o l o g i c a l data and each 
has i t s own t e r m i n o l o g y and i t s own p a r t i c u l a r b o u n d a r i e s , 
a l t h o u g h these p a r t s o f Zoology and Botany do o v e r l a p , 
i n s u b j e c t - m a t t e r , w i t h i n t h e p a r e n t d i s c i p l i n e s . Such 
s u b d i v i s i o n s of a science are t h e r e f o r e not m u t u a l l y 
e x c l u s i v e and, a l t h o u g h a s p e c i a l i s t or e x p e r t i n any 
one of them might n o t l a y c l a i m t o e x p e r t i s e i n an o t h e r , 
he would f i n d common ground w i t h h i s f e l l o w s c i e n t i s t s 
i n t h a t p a r t i c u l a r t h o u g h t - p r o c e s s which i s c a l l e d 
' s c i e n t i f i c r e a s o n i n g ' and which i s o n l y a p p l i e d common-
sense. A l l of the scie n c e s have grown out of the study 
of t h e m a t e r i a l and phenomena of Nature and n a t u r a l 
t h i n g s , and the methods used i n i n v e s t i g a t i n g t h e f a c t s 
of each of them are s i m i l a r . F u r t h e r , since science i s 
geared t o t h e business o f l i v i n g and i s concerned w i t h ex-
p l a i n i n g t h e f a c t s about a m a t e r i a l w o r l d , a l l s p e c i a l i s t 
s c i e n t i s t s must be able t o communicate w i t h a mass audience. 
Thus another t h r e a d runs t h r o u g h the f a b r i c of s c i e n c e ; 
i t i s a t h r e a d of s i m p l i c i t y . S c i e n t i f i c d i s c o v e r y i s 
always e m p i r i c a l and t h e r e f o r e must be e x p l i c a b l e i n 
simple t e r m s , since science i s not o n l y the concern of 
s c i e n t i s t s b u t of a l l men i n t h e i r everyday d e a l i n g s w i t h 
l i f e . 
I t i s t h i s i n t e r r e l a t i o n s h i p between the simple and 
the complex t h a t i s i m p o r t a n t i n c o n s i d e r i n g t he growth of 
i n d i v i d u a l s c i e n c e s . I t i s r e f l e c t e d i n the h i s t o r y of 
the development of the modern s c i e n t i f i c s u b j e c t s and i s 
e s p e c i a l l y w e l l r e v e a l e d i n the c o l l e c t i o n of m a t e r i a l 
now d e a l t w i t h as 'Nature Study' i n s c h o o l s . T h i s d e s i g -
n a t i o n was once g i v e n t o a study of a l l n a t u r a l phenomena, 
whatever t h e i r form; i n t h e b e g i n n i n g i t r e p r e s e n t e d a l l 
the science t h e r e was. I t was t h i s s t u d y of Nature t o 
which A r i s t o t l e devoted much of h i s t h o u g h t and o b s e r v a t i o n 
and of which Juan L u i s V i v e s , i n the s i x t e e n t h c e n t u r y , 
wrote i n a p u r e l y l i t e r a l sense. I n the t w e n t i e t h c e n t u r y , 
modern usage has g i v e n t o Nature Study a s p e c i a l nuance 
of meaning by which t h e term i s h e l d t o cover o n l y some 
simple account of b i o l o g i c a l m a t t e r f o r young c h i l d r e n 
and under t h i s heading t he account i s not commonly a s s o c i a -
vs 
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t e d w i t h a f u l l and f r e e f l o w of s c i e n t i f i c j a r g o n and the 
i n f u s i o n of s c i e n t i f i c r e a s o n i n g . I t might be suggested 
t h a t Nature Study, when w e l l t a u g h t i n the 1960's, has 
some of the i n t r i n s i c q u a l i t i e s t h a t i t had f o r A r i s t o t l e 
because the u n c l u t t e r e d minds of c h i l d r e n can, by t h i s 
means, be i n t r o d u c e d t o the proper use of t h e i r senses 
i n a p p r e c i a t i n g the wonders of the w o r l d about them, a 
p o i n t of v i e w which w i l l be more f u l l y d i scussed l a t e r . 
However, i f t h i s be t r u e , the e v o l u t i o n of t h i s e s s e n t i a l 
stage of e n q u i r y ( o r , perhaps, the r e t u r n towards i t ) must 
be c o n s i d e r e d . Any a b s o l u t e l i n k between t w e n t i e t h c e n t u r y 
usage and, say, the A r i s t o t e l i a n usage of the term 'Nature 
Study 1 i s tenuous but the changes i n the t e r m i n o l o g y a p p l i e d 
t o the b i o l o g i c a l sciences t h r o u g h o u t those i n t e r v e n i n g 
c e n t u r i e s mark a process t h a t i s e v o l u t i o n a r y , w i t h the 
concomitant growth, d i g r e s s i o n s and c o n s o l i d a t i o n t h a t 
t h i s word i m p l i e s . The development of the s u b j e c t s of 
science i s p a r t i a l l y r e f l e c t e d i n the t e a c h i n g of them i n 
the s c h o o l s ; even more i m p o r t a n t , the reasons why these 
s u b j e c t s gained a d m i t t a n c e t o s c h o o l c u r r i c u l a have t o be 
e v a l u a t e d . 
Another term much i n use by s c i e n t i f i c w r i t e r s i s 
' N a t u r a l H i s t o r y 1 , but r a r e l y has i t been used i n i t s 
l i t e r a l sense of d e s c r i b i n g the h i s t o r y of Nature so t h a t 
now i t has a narrower c o n n o t a t i o n by which the more 
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academic s t u d i e s of the p r o f e s s i o n a l z o o l o g i s t are 
d i v o r c e d from those of h i s amateur c o l l e a g u e s . Here 
aga i n t h e r e has been l i t t l e c o n s i s t e n c y and i n t h e e due ac-
t i o n a l works of the n i n e t e e n t h c e n t u r y , e s p e c i a l l y , d i f -
f e r e n t a u t h o r s have used t h i s t i t l e f o r d i f f e r e n t d e s c r i p -
t i v e purposes. The usages of a l l of these names have been 
c o n t i n u o u s l y m o d i f i e d a g a i n s t a changing background :caused 
by i n c r e a s e s i n the amounts of f a c t u a l knowledge about the 
u n i v e r s e . W i t h the i n c r e a s i n g i n t r i c a c y of d i s c o v e r i e s 
about n a t u r a l phenomena the amassed b u l k of data c r e a t e d 
a need t o s e t f i n j e r and f i n e r l i m i t s t o p a r t i c u l a r d i v i -
s i o n s of s c i e n t i f i c t h o u g h t , w i t h the r e s u l t t h a t w r i t e r s 
have tended s u b t l y t o m o d i f y the t e r m i n o l o g y of t h e i r 
predecessors and t h i s has o f t e n caused a r e s t r i c t i o n i n 
meaning. 
I t i s a g a i n s t t h i s background t h a t the t e r m i n o l o g y 
used i n t h i s work i s f i r s t c o n s i d e r e d . I have at t e m p t e d 
t o t r a d e , a l b e i t v e r y b r i e f l y , the broad l i n e s of grov/th 
of t h a t c o l l e c t i o n of f a c t and t h e o r y s e e k i n g t o e x p l a i n 
the problems of l i f e and of l i v i n g t h i n g s which T. H. 
Huxley c a l l e d the ' L i f e Sciences'. This i s f o l l o w e d by 
an a t t e m p t t o 'set the e d u c a t i o n a l scene', as i t were, 
i n which the b i o l o g i c a l sciences began t o be i n t r o d u c e d 
i n t o the s c h o o l s , by c o n s i d e r i n g the a t t i t u d e s towards 
these s u b j e c t s of some e d u c a t i o n a l r e f o r m e r s and p h i l o s o p h e r s . 
•'A 
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I n t h i s l a t t e r account I have quoted from w r i t e r s 
such as V i v e s and Conienius, H a r t l i b and M i l t o n because 
t h e y were i n the van of the ceaseless a t t e m p t t o change 
the m a t e r i a l c o n t e n t of school l e a r n i n g . Each of these 
men was i n some way concerned w i t h t he study of Nature 
and advocated t h a t i t was an e s s e n t i a l p a r t of any educa-
t i v e p r o cess. I t would be reasonable t o g e n e r a l i s e by 
s a y i n g t h a t t h e i r concern sprang from b e l i e f i n the i n t i -
mate in v o l v e m e n t of man w i t h t he c r e a t i o n s of God. There 
have been o t h e r a u t h o r s who have advocated t h a t t he schools 
of England s h o u l d i n c l u d e i n t h e i r s y l l a b u s e s some study 
of the b i o l o g i c a l aspects of n a t u r a l phenomena but t h e i r 
reasons have not always had t h e i r o r i g i n i n an awe of 
God's works. Nowadays i t seems t h a t t h e r e i s a b r i s k 
d e s i r e t o l a y the f o u n d a t i o n s of s c i e n t i f i c s c h o o l i n g 
e a r l y , so t h a t t h e r e i s time f o r s p e c i a l i s a t i o n by the 
p u p i l s . When the c r y goes up f o r more and more s c i e n t i f i c 
endeavour, as i t does now, f o r i n s t a n c e , and Science i s 
viewed as a s o r t of panacea f o r whatever a i l s us, th e n 
the t e a c h i n g of the sciences becomes u t i l i t a r i a n . Perhaps 
the b i o l o g i c a l s c i e n c e s , by t h e i r v e r y n a t u r e , have s u f -
f e r e d l e s s t h a n most i n t h i s r e s p e c t , n e v e r t h e l e s s t h i s 
aspect i s one which, i n the p a s t , has l e d t o i m p o r t a n t 
changes i n the amount of t e a c h i n g of o t h e r s c i e n c e s per-
formed i n schools and cannot be n e g l e c t e d i n the case of 
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the b i o l o g i c a l ones. 
Succeeding c h a p t e r s are devoted t o d i s c u s s i o n of the 
work done i n b i o l o g y i n the e d u c a t i o n a l e s t a b l i s h m e n t s 
t h a t e x i s t e d i n t h i s c o u n t r y from 1660 u n t i l t h e t u r n of 
the t w e n t i e t h c e n t u r y . I n each of these c h a p t e r s I have 
t r i e d t o summarise both t h e o r i g i n s of a p a r t i c u l a r k i n d 
of s c h o l a s t i c e s t a b l i s h m e n t and the f e e l i n g s and m o t i v a t i o n s 
of those men and women who were concerned w i t h t h e i n c l u -
s i o n of n a t u r e work i n them. By these means i t i s hoped 
t h a t the development of the t e a c h i n g of the b i o l o g i c a l 
s u b j e c t s can be c l a r i f i e d so t h a t t h e whole t h e s i s p o r -
t r a y s t h a t e v o l u t i o n a r y process of which I have w r i t t e n 
above . 
1. The Nomenclature used i n t h i s account. 
Even by modern c r i t i c a l standards t he b i o l o g i c a l 
w r i t i n g s of A r i s t o t l e were i n many i n s t a n c e s s c i e n t i f i c ; 
a l t h o u g h no e x p e r i m e n t e r , he was an observer of t h i n g s , 
e s p e c i a l l y of animals and p l a n t s i n the f i e l d and he p r o -
duced accounts of these organisms t h a t are e x c e e d i n g l y 
a c c u r a t e : 
"Among v i v i p a r o u s animals are man, the ho r s e , 
the s e a l , and o t h e r animals t h a t are h a i r - c o a t e d and 
a l s o , of marine a n i m a l s , t h e cetaceans. These l a t t e r 
c r e a t u r e s have a blow-hole and are p r o v i d e d w i t h 
lungs and b r e a t h e . Thus the d o l p h i n has been seen 
asleep w i t h h i s nose above water and s n o r i n g . The 
d o l p h i n takes i n water and di s c h a r g e s i t t h r o u g h h i s 
blow-hole but he a l s o i n h a l e s a i r i n t o h i s l u n g s , so 
t h a t i f caught i n a net he i s q u i c k l y s u f f o c a t e d f o r 
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l a c k of a i r . " ( l ) 
I n t h e book he e d i t e d 'Studies i n the H i s t o r y and 
Method of S c i e n c e 1 , P r o f e s s o r Singer quotes a n o t h e r pas-
sage from A r i s t o t l e : -
" B i r d s and s c a l y r e p t i l e s because of 
t h e i r heat produce a p e r f e c t egg, but because of 
t h e i r dryness, i t i s o n l y an egg, the c a r t i l a g i -
nous f i s h e s have l e s s heat t h a n these b u t more 
-moisture, so t h a t t h e y are i n t e r m e d i a t e , f o r t h e y 
are b o t h o v i p a r o u s and v i v i p a r o u s w i t h i n themselves, 
the former because t h e y are c o l d , the l a t t e r because 
of the m o i s t u r e ; f o r m o i s t u r e i s v i v i f y i n g , whereas 
dryness i s f u r t h e s t removed from what has l i f e . 
Since t h e y have n e i t h e r f e a t h e r s nor s c a l e s such 
as e i t h e r r e p t i l e s or o t h e r f i s h e s have, a l l of 
which are s i g n s r a t h e r of a dry and e a r t h y n a t u r e , 
the egg they produce i s s o f t ; f o r the e a r t h i e r 
m a t t e r does not come t o the s u r f a c e i n t h e i r eggs 
any more t h a n i n themselves. That i s why t h e y l a y 
eggs i n themselves, f o r i f the egg were l a i d e x t e r -
n a l l y , i t would be d e s t r o y e d , h a v i n g no p r o t e c t i o n . " ( 2 ) 
A r i s t o t l e asked q u e s t i o n s of h i s environment, many 
of them posed i n these d e s c r i p t i o n s o f animal and p l a n t 
l i f e , and i n do i n g so he c o l l e c t e d f a c t s about organisms 
from which he was able t o t h e o r i s e . Even i f t h e answers 
he found were sometimes i n c o r r e c t and even i f t h e y were 
so o f t e n accepted u n c r i t i c a l l y i n l a t e r years by o t h e r 
w r i t e r s , t h e y d i d comprise d e s c r i p t i o n s of the organisms 
as t h e y l i v e d . A r i s t o t l e was a c t i v e l y i n v o l v e d w i t h 
N a t u r e , t o which t h e r e was, i n h i s t i m e , a f a c t u a l l i m i t . 
( 1 ) C. Singer q u o t i n g A r i s t o t l e . 'A Short H i s t o r y of 
B i o l o g y 1 . O x f o r d . 1931. Pp. 31-32. 
( 2 ) From 'Be g e n e r a t i o n e animalium' C. Sin g e r . 'Studies 
i n t h e H i s t o r y and Method of Science'. O.U.P. 1921. 
V o l . I I . P. 3 1 . 
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F r o f e s s o r Singer n o t e s : 
" A r i s t o t l e was not c o n t e n t w i t h i n v e s t i g a t i o n s 
of the s t r u c t u r e and h a b i t s of animals i n the f i e l d 
which we nowadays c a l l ' Z o o l o g y 1 . He wrote a l s o works 
on the f u n c t i o n s of the organs and p a r t s of the body, 
t h a t i s on P h y s i o l o g y , and a l s o , perhaps, on B o t a n y . " ( l ) 
I n A r i s t o t l e ' s works, t h e n , are t o be found the b e g i n -
nings of the study of N a t u r e ; w i t h o u t a s c i e n t i f i c v o c a b u l a r y 
the whole mass of n a t u r a l phenomena found amongst organisms 
were h i s t o study as one s c i e n c e , and so he l a i d t he 
f o u n d a t i o n s of b i o l o g y . 
Many c e n t u r i e s l a t e r , so l i t t l e s c i e n t i f i c progress 
had been made t h a t i t was p o s s i b l e f o r Juan L u i s V i v e s 
t o advocate t h a t the study of a l l n a t u r a l phenomena was 
f e a s i b l e f o r a s c h o l a r . B e l i e v i n g t h a t n a t u r e study was 
a. form of sense-experience, e a s i l y u n d erstandable by boys, 
V i v e s , who a p p r e c i a t e d t h a t i n d u c t i o n was as much a p a r t 
of s c i e n t i f i c method as d e d u c t i o n , was able t o w r i t e i n 
h i s book 'De t r a d e n d i s d i s c i p l i n i s ' : 
"The youth w i l l f i n d N a t u r e - s t u d y e a s i e r t h a n 
an a b s t r a c t s u b j e c t , because i n i t he o n l y needs 
a l e r t n e s s of the senses . . . " ( 2 ) 
However, Vives was conscious t h a t the w o r l d of 
n a t u r a l t h i n g s c o n t a i n e d a w e a l t h of m a t t e r f o r the s i x -
t e e n t h c e n t u r y s t u d e n t t o a s s i m i l a t e and q u a l i f i e d h i s 
advice t o such a s c h o l a r : 
1) I b i d . P. 43. 
2) F o s t e r Watson. 'Vives on E d u c a t i o n 1 . C.U.P. 1913. P. 169. 
q u o t i n g from 'De d i s c i p l i n i s ' , f i r s t p u b l i s h e d i n 1531. 
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"(He) w i l l seek out and get t o know many 
t h i n g s from those who i n h a b i t those s p o t s . Let him 
have r e c o u r s e , f o r i n s t a n c e , t o gardeners, husbandmen, 
shepherds and h u n t e r s , f o r any one man cannot 
p o s s i b l y make a l l o b s e r v a t i o n s w i t h o u t h e l p , i n such 
a m u l t i t u d e and v a r i e t y of d i r e c t i o n s . But whether 
he observes a n y t h i n g h i m s e l f , or hears any one 
r e l a t i n g h i s e x p e r i e n c e , not o n l y l e t him keep eyes 
and ears i n t e n t , b u t h i s whole mind a l s o , f o r g r e a t 
and e x a c t c o n c e n t r a t i o n i s necessary i n o b s e r v i n g 
e v e r y p a r t of n a t u r e , i n i t s seasons, and i n the 
essence and s t r e n g t h of each o b j e c t of n a t u r e . " ( l ) 
Thus b o t h A r i s t o t l e and V i v e s c o u l d w r i t e about the 
study of Nature i n a l i t e r a l way because the c o l l e c t i o n 
of data was o n l y t h a i b e g i n n i n g t o be s u f f i c i e n t f o r the 
p a r t i t i o n of such study i n t o ' s u b j e c t s ' t o take p l a c e . 
One branch had been v e r y e a r l y the s u b j e c t of much e n q u i r y 
f o r v e r y p r a c t i c a l purposes, and t h i s was Botany f o r a 
knowledge of herbs was e s s e n t i a l i n compounding medicines'. 
Noteworthy i n t h i s c o n t e x t are the b o t a n i c a l works of 
Theophrastus ( c . 380-287 B.C.), which c o n t a i n e d the b e g i n -
nings of a b o t a n i c a l v o c a b u l a r y , some f a n t a s t i c nonsense 
and a l o t t h a t was k e e n l y observed, a c c u r a t e and u s e f u l . 
The h e r b a l i s t Crateuas ( c . 90 B.C.) produced some accurate 
sketches of p l a n t s f o r m e d i c a l uses and D i o s c o r i d e s p r o -
duced one of the f i r s t h e r b a l s d u r i n g the f i r s t c e n t u r y 
A.D. Charles Singer summarises the p o s i t i o n when he w r i t e s : 
" A f t e r m e d i c i n e , alchemy, and astronomy, the 
p r a c t i c a l sciences i n which the West e x h i b i t e d a c t i v i t y 
( 1 ) I b i d . Pp. 170-171 
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i n t h e Middle Ages were botany and o p t i c s . Botany 
was always s t u d i e d i n connexion w i t h m e d i c i n e . No 
advance was made i n the use of drugs save what was 
borrowed from the Arabs. There i s , however, some 
i n d i c a t i o n of a r e v i v e d i n t e r e s t i n n a t u r e i n the 
g r a p h i c r e p r e s e n t a t i o n of p l a n t s . " ( l ) 
With the advent o f p r i n t i n g t he h e r b a l became a 
p a r t i c u l a r l y u s e f u l means of p a s s i n g on r e c i p e s f o r drugs 
and accounts of p l a n t s , many of them f o r e i g n t o t h i s c o u n t r y : 
"The medicine of the age . . ( t h e s i x t e e n t h cen-
t u r y ) . , l a i d s p e c i a l emphasis on v e g e t a b l e drugs, 
so t h a t p h y s i c i a n s were accustomed t o d i s t i n g u i s h 
a l a r g e v a r i e t y of n a t i v e and f o r e i g n p l a n t s . The 
a r t i s t s a l s o had p a i d much a t t e n t i o n t o p l a n t s , and 
s e v e r a l had devoted themselves to the s t u d y of t h e i r 
h a b i t s and h a b i t a t s . L a s t l y , the a r t s of the woodcut 
and the copper e n g r a v i n g had been p e r f e c t e d , and 
t h e r e was a number of c r a f t s m e n capable of produc-
i n g a d m irable i l l u s t r a t i o n s of l i v i n g t h i n g s and 
e s p e c i a l l y of p l a n t s . Thus books began t o appear 
i n which p l a n t s were p o r t r a y e d w i t h l i v e l y s k i l l . " ( 2 ) 
B u r t o n i n h i s 'Anatomy of Melancholy' ( l 6 2 l ) men-
t i o n s the c o l o u r e d p l a t e s of p l a n t s i n B e s l e r ' s H e r b a l 
and F o s t e r Watson notes t h a t Bartholomew G l a n v i l l e ' s 
compendium of n a t u r a l h i s t o r y , w r i t t e n i n the t h i r t e e n t h 
c e n t u r y , c o n t a i n e d m a t e r i a l about m e d i c i n e , p l a n t s and 
t r e e s and e x t r a c t s from the works of A r i s t o t l e and P l i n y 
c o n c e r n i n g b i r d s and f i s h e s . ( 3 ) A p a r t i c u l a r l y a c c u r a t e 
h e r b a l was t h a t of Fuchs, whose 'De h i s t o r i a s t i r p i u m * 
( B a s e l ) was p u b l i s h e d i n 1542. Dr. Turner's H e r b a l was 
( 1 ) C. S i n g e r . 'A S h o r t H i s t o r y of Science' O.U.P. 1941. 
P. 160. 
( 2 ) I b i d . Pp. 175-176. 
( 3 ) F o s t e r Watson. 'The Beginnings of the Teaching of 
Modern S u b j e c t s i n England' Pitman. 1909. P. 180. 
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p u b l i s h e d i n t h r e e p a r t s i n 1551, 1562 and 1568; Gerard's 
H e r b a l was w r i t t e n i n E n g l i s h i n 1597; John Parkinson's 
'Theatricum Botanicum' i n 1640; M a l p h i g i ' s 'Anatomy of 
P l a n t s ' was i s s u e d i n 1665, and Hay's ' H i s t o r i a Plantarum' 
between 1686-88. The b o t a n i s t John Goodyear (1592-1664) 
p u b l i s h e d t h r o u g h o u t h i s l i f e accounts of i n d i g e n o u s 
p l a n t s of which t h e f o l l o w i n g , a d e s c r i p t i o n of a l d e r , 
i s one: 
"The s t r o b i l u s or f r u i t e of the A l d e r cometh 
f o r t h a t the b e g i n n i n g of the s p r i n g e when t h e . l e a v e s 
f i r s t appeare, t h e y growe from the toppes of the 
l a s t y eres t w i g g e s , . c l u s t e r w i s e though not so neare 
t o g e t h e r as the b e r r i e s of the v i n e , about 8 or 9 i n 
a c l u s t e r , a f t e r w a r d s growinge l i k e i n f a s h i o n 
t o a n , o l i v e not f u l l i e so bigge as a sparrowes egge, 
composed of many brownish s c a l e s s t a n d i n g e v e r i e 
neare one another betwene which the seed l i e t h . These 
u s u a l l i e hange on a yere or m o r e . " ( l ) 
I n the face of so much academic knowledge i t i s 
perhaps not t o be wondered t h a t D. G u t h r i e can comment 
i n 'A H i s t o r y of M e d i c i n e ' , 
"P a r k i n s o n was the l a s t of the g r e a t E n g l i s h 
h e r b a l i s t s . H e r b a l i s m was becoming d i v o r c e d from 
m e d i c i n e ; (and was) no l o n g e r a s u b j e c t of 
s c i e n t i f i c s t u d y . " ( 2 ) 
L i k e Botany, z o o l o g i c a l s t u d i e s arose from the 
g r e a t e r s c i e n t i f i c e n q u i r i e s of m e d i c a l men. 
However, at f i r s t , t h e p u b l i s h e d works and p i c t u r e 
books c o n t a i n e d much t h a t was f a b u l o u s and m y s t i c a l . 
( 1 ) R. T. Gunther. ' E a r l y B r i t i s h B o t a n i s t s ' . O.U.P. 1922. 
P. 175. 
( 2 ) D. G u t h r i e . 'A H i s t o r y of M e d i c i n e ' . Nelson. 1945. 
P. 132. 
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The N a t u r a l H i s t o r y Museum has p u b l i s h e d some mediaeval 
n a t u r a l h i s t o r y cards of the 'Hortus S a n i t a t i s ' p r i n t e d 
by Jacob Meydenbach a t Mainz i n 1491. I n the account of 
th e p i c t u r e c a r d s , t he Museum a u t h o r i t i e s n o t e : 
" S o o n . a f t e r t h e i n v e n t i o n of p r i n t i n g a number 
of books d e a l i n g w i t h n a t u r a l h i s t o r y were produced, 
f o r the most p a r t i n Germany. L i k e the e a r l i e r 
Herbals and B e s t i a r i e s , from which t h e y were l a r g e l y 
c o m p i l e d , they c o n t a i n a st r a n g e medley of scraps of 
c l a s s i c a l mythology, a s t r o l o g i c a l symbolism, m a t e r i a 
medica, and b i b l i c a l commentary. I t was charac-
t e r i s t i c of the mediaeval mind t o p r e f e r r e l i a n c e 
upon a u t h o r i t y t o the d i r e c t i n v e s t i g a t i o n of n a t u r e , 
and t h i s c h a r a c t e r i s t i c i s seen i n the e a r l i e r book 
i l l u s t r a t i o n s . The monks who i l l u s t r a t e d t h e o l d 
ma n u s c r i p t s never t h o u g h t of a t t e m p t i n g t o draw a 
herb growing a t t h e i r doors i f a f i g u r e c o u l d be 
copi e d f r o m , D i o s c o r i d e s or A p u l e i s or from one of 
t h e i r innumerable c o p y i s t s . " ( l ) 
A good example of t h e way i n which b i o l o g i c a l m a t e r i a l was 
d e a l t w i t h i s the f o l l o w i n g d e s c r i p t i o n of the b a t , taken 
from 'De Natura Rerum 1: 
"The bat surpasses o t h e r quadrupeds i n f l i g h t . 
I n p a r t s of I n d i a t h e r e are bats l a r g e r t h a n pigeons, 
w i t h t e e t h l i k e men. They s t r i k e men i n the face 
and b i t e o f f t h e i r noses and ears and o t h e r organs. 
The s t o r y i s t h a t t h i s b i r d has a l i k i n g f o r a loud 
n o i s e , and i t s b l o o d removes h a i r . The bat f l i e s 
about the e a r t h and walks w i t h i t s wings and i s 
unclean a c c o r d i n g t o the l a w . " ( 2 ) 
I t was not u n t i l the time of V e s a l i u s and l a t e r , t h a t men 
bothered t o i n v e s t i g a t e animals and themselves w i t h any-
t h i n g l i k e a s c i e n t i f i c approach and so the f a l l a c i e s and 
mi s c o n c e p t i o n s of the o l d ' a u t h o r i t i e s ' were r e p e a t e d i n 
( 1 ) N a t u r a l H i s t o r y Museum. Mediaeval N a t u r a l H i s t o r y Cards. 
S e r i e s No. 1. Pp. 1-2. 
( 2 ) Quoted op. c i t . S e r i e s No. 5. Pp. 2-3. 
-13-
book a f t e r book. 
V e s a l i u s (1514-1564) who, as a boy, was much i n t e r e s t e d 
i n n a t u r a l h i s t o r y and d i s s e c t e d dogs and mice to p r e p a r e 
h i m s e l f f o r m e d i c a l t r a i n i n g , s t u d i e d a t L o u v a i n , P a r i s 
and Padua. There he g a t h e r e d the d a t a t h a t he l a t e r em-
b o d i e d i n the e r u d i t e work which he e n t i t l e d 'On the F a b r i c 
of the Human Body' ( 1 5 4 3 ) and which p r e s e n t e d anatomy w i t h 
an e n t h u s i a s m and a v i t a l f o r c e t h a t were the r e s u l t of 
f i r s t - h a n d e x p e r i e n c e . Y e t when V e s a l i u s went to P a r i s , 
h i s t e a c h e r , S y l v i u s , who was a d i s c i p l e of Galen ( c . 131-
2 0 0 ) , was p u z z l e d by the d i f f e r e n c e s he found i n h i s d i s -
s e c t i o n s when comparing them w i t h G a l e n ' s d e s c r i p t i o n s 
and " a l l e g e d t h a t the human body must have become changed 
s i n c e G a l e n ' s t i m e . " ( l ) 
By the second decade of the s e v e n t e e n t h c e n t u r y the 
m i c r o s c o p e was a p r a c t i c a l p o s s i b i l i t y ; i n d e e d , to Robert 
Hooke (1635-1703) i t was a t o o l by means of which he des- . 
c r i b e d the s t r u c t u r e s of p l a n t s and i n s e c t s . The y e a r 
1628 saw the p u b l i c a t i o n of H a r v e y ' s i d e a s on b l o o d c i r -
c u l a t i o n and by 1622 D e s c a r t e s ' work on p h y s i o l o g y , though 
t h e o r e t i c a l and i n a c c u r a t e , was embodied i n a book on 
t h a t s u b j e c t . B e s i d e s the c o l l e c t e d a n i m a l works of the 
n a t u r a l i s t Conrad Gesner ( 1 5 1 6 - 6 5 ) , John Ray (1628-1705) 
had p u b l i s h e d a book about quadrupeds i n 1693 and was 
( l ) G u t h r i e . Op. c i t . P. 136. 
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perhaps b e s t known f o r an attempt a t c l a s s i f i c a t i o n i n 
which c o m p a r a t i v e anatomy was used as the b a s i s f o r the 
d i f f e r e n t i a t i o n of a n i m a l s . S e v e r a l E n g l i s h n a t u r a l i s t s 
a r e known to have s e n t m a t e r i a l to Ray f o r i n c l u s i o n i n 
both the ' S y n o p s i s methodica animalium quadrupedum e t 
s e r p e n t i n i g e n e r i s ' and the ' H i s t o r i a p l a n tarum' ( 1 6 8 6 - 1 7 0 4 ) . 
One of t h e s e was P e t e r Dent, who d i e d i n 1689, and was 
w e l l known as a p h y s i c i a n and a p o t h e c a r y as w e l l as a keen 
n a t u r a l i s t . ( 1 ) 
Thus, by the 1650's i t seems r e a s o n a b l e to i n f e r t h a t 
the g e n e r a l s t u d y of Nature was s u f f i c i e n t l y advanced i n 
c o n t e n t ( i f not i n a c c u r a c y ) to be d i v i s i b l e i n t o the two 
major b r a n c h e s of Botany and Zoology. I n the former c a s e 
the work was m a i n l y d e s c r i p t i v e and based upon u t i l i t y , 
w h i l s t z o o l o g i c a l s t u d i e s were b r o a d l y a n a t o m i c a l but p e r -
haps i n c l u d e d the b e g i n n i n g s of some p h y s i o l o g i c a l s c i e n c e . 
A l t hough the amount of knowledge c o n c e r n i n g l i v i n g t h i n g s 
had thus grown i n q u a n t i t y , i t i s a l s o t r u e t h a t the b i o -
l o g i c a l s c i e n c e s had l o s t the impetus g i v e n them by the 
n a t u r a l i s m of the o l d e r Greek s c h o o l s of e n q u i r y and had 
d e g e n e r a t e d i n t o a s t a t e i n which t h e y were governed by 
d o c t r i n e s of s h e e r p r a c t i c a l u s e f u l n e s s . From t h i s b i o -
logy was o n l y s l o w l y r e c o v e r i n g : 
"The whole atmosphere of the Middle Ages was 
( 1 ) D.N.B. 
u n f a v o u r a b l e to an i n t e r e s t i n N a t u r e f o r i t s own 
s a k e . The new c o n t a c t w i t h c l a s s i c a l l i t e r a t u r e 
h e l p e d to r e v i v e and s t i m u l a t e a p u r e l y n a t u r a l i s t 
i n t e r e s t , and a new g e n e r a t i o n of n a t u r a l i s t s g r a d u a l l y 
came i n t o e x i s t e n c e w i t h a genuine i n t e r e s t i n b i o -
l o g i c a l phenomena f o r t h e i r own s a k e , i n d e p e n d e n t l y 
of u t i l i t a r i a n a i m s . " ( l ) 
These n a t u r a l i s t s were men who, l i k e A r i s t o t l e and 
h i s f o l l o w e r s , became absorbed i n the a c t i v e s t u d y of the 
organisms which i n t e r e s t e d them i n s t e a d of r e l y i n g upon 
s c h o l a r l y r e a d i n g a l o n e . Men l i k e W i l l i a m T u r n e r ( c . 1 5 1 0 - 6 8 ) , 
whose h e r b a l s have a l r e a d y been mentioned, who p u b l i s h e d 
a book on b i r d s i n c o r p o r a t i n g h i s own o b s e r v a t i o n s . ( 2 ) 
A nother, Thomas Moufet (1553-1604) p u b l i s h e d i n L a t i n i n 
1634 the ' T h e a t r e of I n s e c t s ' , w i t h h i s own drawings and 
n o t e s forming the t e x t . He wrote of g r a s s h o p p e r s and 
l o c u s t s : 
"Some are g r e e n , some b l a c k , some b l u e . Some 
f l y w i t h one p a i r of wings, o t h e r s w i t h more; those 
t h a t have no wings t h e y l e a p , t h o s e t h a t cannot 
e i t h e r f l y or l e a p , t h e y walk; some have l o n g e r 
s h a n k s , some s h o r t e r . Some t h e r e are t h a t s i n g , 
o t h e r s a r e s i l e n t . And as t h e r e are many k i n d s of 
them i n n a t u r e , so t h e i r names were almost i n f i n i t e , 
which through the n e g l e c t of N a t u r a l i s t s a r e grown 
out of u s e . " ( 3 ) 
Conrad Gesner and A l d r o v a n d i (1522-1605) were, l i k e 
Moufet, t y p i c a l of what S i n g e r c a l l s the ' e n c y c l o p e d i c 
n a t u r a l i s t s ' and t h e i r i l l u s t r a t e d works c o n t a i n e d c o l -
l e c t i o n s of f a c t s about organisms and e s p e c i a l l y about 
( 1 ) A. Wolf. »A H i s t o r y of S c i e n c e Technology and P h i l o s o p h y 
i n t h e 16th and 17th C e n t u r i e s . ' A l l e n & Unwin. 
1935. P. 394. 
(2) C. S i n g e r . »A S h o r t H i s t o r y of B i o l o g y ' . Pp. 88-89. 
( 3 ) S i n g e r . op. c i t . P. 172. 
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a n i m a l s . As n a t u r a l i s t s t h e i r a c c o u n t s can o n l y be termed 
n a t u r a l h i s t o r i e s . 
At one time the s t u d y of n a t u r e was synonomous with' 
n a t u r a l h i s t o r y and T. H. Huxley quotes a passage from 
Thomas Hobbes* 'The L e v i a t h a n 1 , ( l 6 5 l ) to t h i s e f f e c t : 
"The r e g i s t e r of f a c t i s c a l l e d h i s t o r y . Where-
of t h e r e be two s o r t s , one c a l l e d n a t u r a l h i s t o r y ; 
which i s the h i s t o r y of s u c h f a c t s or e f f e c t s of 
n a t u r e as have no dependence on man's w i l l ; such as 
are the h i s t o r i e s of m e t a l s , p l a n t s , a n i m a l s , r e g i o n s ^ 
and the l i k e . " ( l ) 
Some two hundred y e a r s l a t e r M. D. H i l l , whose f a m i l y 
had run e x p e r i m e n t a l s c h o o l s a t Hazelwood and Bruce C a s t l e , 
Tottenham, where s c i e n c e t e a c h i n g was i n t r o d u c e d about 
1830, wrote as f o l l o w s : 
"Whatever s h a r e our countrymen may have had i n 
the advancement of b i o l o g i c a l s c i e n c e , i t i s g e n e r a l l y 
a d m i t t e d t h a t E n g l a n d i s , par e x c e l l e n c e , the home of 
the f i e l d N a t u r a l i s t . " ( 2 ) 
These i n t e r v e n i n g y e a r s produced l i t t l e change i n the 
ways i n which the words ' N a t u r a l i s t ' and ' N a t u r a l H i s t o r y * 
were u s e d . Up to the l a s t c e n t u r y , a t l e a s t , N a t u r a l 
H i s t o r y d e s c r i b e d a s y s t e m a t i c s t u d y of n a t u r a l o b j e c t s , 
animal and v e g e t a b l e and m i n e r a l and n a t u r a l i s t s were 
pe r s o n s who d i d the s t u d y i n g . T h e r e a f t e r , the t e r m i n o l o g y 
t a k e s on a more r e s t r i c t i v e n o t e . The e v i d e n c e g a t h e r e d 
by the S c h o o l s I n q u i r y Commission ( 1 8 6 8 ) , f o r i n s t a n c e , 
( 1 ) T. H. H u x l e y . 'On the Study of B i o l o g y ' 1876. C o l l e c t e d 
i n ' S c i e n c e and. E d u c a t i o n - E s s a y s . ' M c M i l l a n . 1910. 
( 2 ) Norwood & Hope. 'Higher E d u c a t i o n of Boys i n E n g l a n d . ' 
Murray. 1909. P. 395. 
shows a n a r rower usage i n the s c h o o l s a t any r a t e , f o r 
the term was a p p l i e d to any t e a c h i n g of the n a t u r a l 
s c i e n c e s t h a t was n e i t h e r c h e m i s t r y nor p h y s i c s . A f u r -
t h e r c o n t r a c t i o n of meaning has r e s t r i c t e d n a t u r a l h i s t o r y 
to s t u d i e s of animal l i f e a lone and i t i s now i m p l i e d 
t h a t such p u r s u i t s have a q u a l i t y t h a t i s e s s e n t i a l l y 
' popular' - t h a t t h e y a r e ' l a y ' s t u d i e s and more or l e s s 
u n s y s t e m a t i c a t t h a t - c a l c u l a t e d to p r e s e r v e an amateur 
s t a t u s , as i t were. I do not s u g g e s t t h a t t h i s i s a com-
a 
p r e h e n s i v e and e x c l u s i v e e v a l u a t i o n however, s i n c e p r o f -
e s s i o n a l z o o l o g i s t s s t i l l produce a c c o u n t s of a n i m a l s 
which are c a l l e d n a t u r a l h i s t o r i e s , f o r example 'The 
N a t u r a l H i s t o r y of Mammals' by L. H a r r i s o n Mathews and 
Imms' ' I n s e c t N a t u r a l H i s t o r y ' a r e both s c h o l a r l y t r e a -
t i s e s . Such a s u b t l e and modern emph a s i s , however, has 
l e f t unchanged the o l d a s s u m p t i o n t h a t the n a t u r a l h i s t -
o r i a n was c o n c e r n e d w i t h the o b s e r v a t i o n of a n i m a l s and 
p l a n t s i n t h e i r n a t u r a l e n v i r o n m e n t s . 
I t i s i n t e r e s t i n g , i n c o n s i d e r i n g the amateur q u a l i t y 
t h a t i s i m p l i e d i n the use of the word ' n a t u r a l i s t ' , to 
note some d a t a d i s c u s s e d by P r o f e s s o r Leone L e v i about 
the s upport f o r s c i e n c e i n the 1860's and 1870's. 
" L e v i e s t i m a t e d t h a t 15 per 10,000 of the popu-
l a t i o n c o n t r i b u t e d i n 1868, e i t h e r by l e a r n i n g or by 
w e a l t h , to the advancement of s c i e n c e . Making 
a l l o w a n c e f o r d u p l i c a t i o n , he c o n c l u d e d t h a t t h e r e 
were 45,000 p e r s o n s engaged i n s c i e n c e i n t h i s way -
a t o t a l which, a t f i r s t s i g h t , i s e x t r e m e l y impos-
i n g (however) I n 1867 the membership of 
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a l l the s o c i e t i e s s t o o d a t o n l y 3,250, w i t h a g r o s s 
annual income of £5,380. The membership of the 
b i o l o g i c a l s o c i e t i e s , on the o t h e r hand, was 17,924 
w i t h an annual income of £54,614; C l e a r l y t h i s 
p a t t e r n bore l i t t l e r e l a t i o n s h i p to the economic and 
s o c i a l i m p o r t a n c e , a c t u a l or p o t e n t i a l , of t h e s e 
s c i e n c e s ; and i t i s e q u a l l y e v i d e n t t h a t the g r e a t e r 
p a r t of t h a t which L e v i c l a s s i f i e d as s c i e n c e was 
not o n l y an amateur a c t i v i t y but, i n many r e s p e c t s , 
a d i l e t t a n t i s t one as w e l l . " ( l ) 
T. H. H u x l e y puts the p o s i t i o n s u c c i n c t l y . 
"As time went on, and the v a r i o u s b r a n c h e s of 
human knowledge became more d i s t i n c t l y d e v e l o p e d and 
s e p a r a t e d from one a n o t h e r , i t was found t h a t some 
were much more s u s c e p t i b l e of p r e c i s e m a t h e m a t i c a l 
t r e a t m e n t than o t h e r s . The p u b l i c a t i o n of the 
' P r i n c i p i a ' of Newton showed t h a t p r e c i s e 
m a t h e m a t i c a l methods were a p p l i c a b l e to t h o s e b r a n c h e s 
of s c i e n c e such as astronomy, and what we now c a l l 
p h y s i c s , which occupy a v e r y l a r g e p o r t i o n of what 
the o l d e r w r i t e r s u n d e r s t o o d by n a t u r a l h i s t o r y . 
And inasmuch as the p a r t l y d e d u c t i v e and p a r t l y ex-
p e r i m e n t a l methods of t r e a t m e n t to which Newton and 
o t h e r s s u b j e c t e d t h e s e b r a n c h e s of human knowledge, 
showed t h a t the phenomena of n a t u r e which belonged 
to them were s u s c e p t i b l e of e x p l a n a t i o n , and t h e r e -
by came w i t h i n the r e a c h of what was c a l l e d ' p h i l o -
sophy' i n those d a y s , so much of t h i s Ikind of know-
ledge as was not i n c l u d e d under astronomy came to 
be spoken of as ' n a t u r a l p h i l o s o p h y ' - a term which 
Bacon had employed i n a much wide r s e n s e . Time 
went on, and y e t o t h e r b r a n c h e s of s c i e n c e developed 
t h e m s e l v e s . C h e m i s t r y took a d e f i n i t e shape, and 
s i n c e a l l t h e s e s c i e n c e s , such as astronomy, n a t u r a l 
p h i l o s o p h y and c h e m i s t r y , were s u s c e p t i b l e e i t h e r 
of m a t h e m a t i c a l t r e a t m e n t or of e x p e r i m e n t a l t r e a t -
ment, or of both, a broad d i s t i n c t i o n was drawn 
between the e x p e r i m e n t a l b r a n c h e s of what had p r e v i -
o u s l y been c a l l e d n a t u r a l h i s t o r y and the o b s e r v a t i o n a l 
b r a n c h e s - those i n which e x p e r i m e n t was ( o r appeared 
to be) of d o u b t f u l u s e , and where, a t t h a t t i m e , 
m a t h e m a t i c a l methods were i n a p p l i c a b l e . Under t h e s e 
c i r c u m s t a n c e s the o l d name of ' N a t u r a l H i s t o r y ' 
s t u c k by the residuum, by t h o s e phenomena which 
( l ) D. S; L. C a r d w e l l . 'The O r g a n i s a t i o n of S c i e n c e i n 
E n g l a n d . ' Heinemann. 1957. P. 78. 
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were not, a t t h a t t i m e , s u s c e p t i b l e of m a t h e m a t i c a l 
or e x p e r i m e n t a l t r e a t m e n t ; t h a t i s to s a y , those 
phenomena of n a t u r e which now come under the g e n e r a l 
heads of p h y s i o l o g i c a l geography, geology, m i n e r a l o g y , 
the h i s t o r y of p l a n t s , and the h i s t o r y of a n i m a l s . " ( l ) 
And t h e r e i n the above p a s s a g e , i n a n u t - s h e l l , i s 
a summary of the p o s i t i o n I have now r e a c h e d i n t h i s i n t r o -
d u c t i o n . The i n v e s t i g a t i o n s of the S c h o o l s I n q u i r y Commis-
s i o n , but b r i e f l y mentioned above, t a k e me f u r t h e r . They 
r e v e a l e d t h a t whatever p o p u l a r c o n v e n t i o n might a s s o c i a t e 
w i t h n a t u r a l h i s t o r y t e a c h i n g , the s c h o o l s which c l a i m e d 
to i n s t r u c t i n t h a t s u b j e c t t a u g h t , i n r e a l i t y , s u b j e c t s 
l i k e botany, z o o l o g y or o c c a s i o n a l l y geology, but u s u a l l y 
o n l y the former. The q u e s t i o n n a i r e s e n t out by the 
Commission to Headmasters asked s p e c i f i c a l l y whether the 
boys i n the Endowed s c h o o l s were t a u g h t n a t u r a l h i s t o r y , 
p h y s i c s or c h e m i s t r y . 
Although the term ' P h y s i c s ' was used, the s u b j e c t 
was more o f t e n c l o a k e d under the name ' N a t u r a l P h i l o s o p h y ' 
and t h i s t i t l e was much i n vogue i n E n g l i s h s c h o o l s y l l a -
b u ses i n the e i g h t e e n t h and n i n e t e e n t h c e n t u r i e s and 
v a r i o u s l y embraced such t o p i c s as m e c h a n i c s , s t a t i c s , 
h y d r o s t a t i c s , o p t i c s and astronomy. 
Y e t a n o t h e r s c i e n t i f i c term o f t e n found i n the l i t e r a -
t u r e i s ' N a t u r a l S c i e n c e ' , which i s d e f i n e d as the study 
of m a t e r i a l phenomena. I n modern usage t h i s would embrace 
c h e m i s t r y , p h y s i c s and the ' l i f e ' s u b j e c t s of botany and 
( l ) T. H. H u x l e y . op. c i t . P. 264. 
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z o ology and, p e r h a p s , geology. Nowadays, i t i s used syno-
nymously w i t h t h e word ' S c i e n c e ' . I n e s s e n c e i t i s a l s o 
synonymous w i t h A r i s t o t l e ' s and V i v e s ' 'Nature Study*. • 
Even so, t h e r e has been c o n f u s i o n . An A s s i s t a n t Commis-
s i o n e r r e p o r t e d to t h e S c h o o l s I n q u i r y Commission i n 1868; 
"Under the term n a t u r a l s c i e n c e , I mean to i n -
c l u d e astronomy, n a t u r a l p h i l o s o p h y or p h y s i c s ( i . e . 
m e c h a n i c s , s t a t i c s , p n e u m a t i c s , h y d r o s t a t i c s , e t c . ) 
and c h e m i s t r y ; under n a t u r a l h i s t o r y , p h y s i o l o g y , 
z oology, botany, geology, m i n e r a l o g y . " ( 1 ) 
P r i o r to t h i s , i n 1864, the C l a r e n d o n C o m m i s s i o n e r s , 
i n t h e i r R e p o r t , d i s c u s s e d the i n t r o d u c t i o n of n a t u r a l 
s c i e n c e i n t o the P u b l i c S c h o o l s ' c u r r i c u l a , and commented 
on the c o n t e n t of ' N a t u r a l S c i e n c e ' as f o l l o w s : -
"From our p r e s e n t p o i n t of v i e w , n a t u r a l s c i e n c e 
may be t a k e n as d i v i d i n g i t s e l f i n t o two g r e a t b r a n c h e s , 
the one c o n s i s t i n g of c h e m i s t r y and p h y s i c s , or the ; 
g e n e r a l laws of m a t t e r t r e a t e d e x p e r i m e n t a l l y , the 
o t h e r of n a t u r a l - h i s t o r y and p h y s i o l o g y , s c i e n c e s 
of o b s e r v a t i o n and c l a s s i f i c a t i o n . " ( 2 ) 
T h i s i s a p o i n t of vi e w v e r y much more i n agreement 
w i t h modern a s s u m p t i o n s . 
T. H. Huxley noted t h a t Lamarck was the f i r s t to 
use the name ' B i o l o g y ' i n 1801 f o r t h a t p a r t of the 
n a t u r a l s c i e n c e s which would p r e v i o u s l y have been i n c l u d e d 
i n N a t u r a l H i s t o r y . H u xley wanted to i n t r o d u c e y e t another 
term i n t o the t e a c h i n g j a r g o n and t h i s was what he c a l l e d 
' p h y s i c a l ge ography'. 
( 1 ) S c h o o l s I n q u i r y Commission. 1868. V o l . I X . P. 648. 
( 2 ) C l a r e n d o n Commission R e p o r t . 1864. V o l . I . P. 32. 
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":To b e g i n w i t h , l e t e v e r y c h i l d be i n s t r u c t e d 
i n t h o s e g e n e r a l v i e w s of the phenomena of Nature 
f o r w hich we have no E n g l i s h name. The n e a r e s t 
a p p r o x i m a t i o n to a name f o r what I mean, which we 
p o s s e s s , i s ' p h y s i c a l geography''; The Germans have 
a b e t t e r , 'Erdkunde' ( ' e a r t h knowledge' or 'geology' 
i n i t s e t y m o l o g i c a l s e n s e ) , t h a t i s to s a y , a g e n e r a l 
knowledge of the e a r t h , and what i s on i t , i n i t , 
and about i t . " ( l ) 
Matthew A r n o l d too, borrowed from the Germans. 
S p e a k i n g of the i n t r o d u c t i o n i n t o e l e m e n t a r y s c h o o l s of 
' c l a s s s u b j e c t s ' f o r g r a n t - e a r n i n g p u r p o s e s , he wrote: 
" I s h o u l d l i k e to see what the Germans c a l l 
Natur-kunde - knowledge of the f a c t s and laws of 
n a t u r e - added as a c l a s s s u b j e c t to grammar, 
geography, and E n g l i s h h i s t o r y I f we have 
Natur-kunde as p a r t of the s c h o o l c o u r s e , we do not 
r e q u i r e f o r such c h i l d r e n a n i m a l p h y s i o l o g y , p h y s i -
c a l geography, and botany " ( 2 ) 
I t i s noteworthy t h a t t h e r e was t h i s - attempt to 
r e t u r n to the i d e a l of g i v i n g i n s t r u c t i o n to c h i l d r e n 
about t h e i r n a t u r a l s u r r o u n d i n g s and, because the r e a l m s 
of such knowledge had been c o n s i d e r a b l y expanded s i n c e 
the t i m e s of the e a r l i e r p h i l o s o p h e r s , t h e r e was a c o r r e s -
ponding n o t i o n t h a t i t ought to be g e n e r a l i n i t s scope 
and s i m p l e i n i t s d e t a i l . U n h a p p i l y t h i s l a t t e r p r o v i s o 
was not a l w a y s o b s e r v e d i n p r a c t i c e and young c h i l d r e n , 
f o r whom s u c h i n s t r u c t i o n was i n t e n d e d as a p a i n l e s s 
i n t r o d u c t i o n to s c i e n c e , were o f t e n overwhelmed w i t h 
f a c t u a l d e t a i l and a r t i f i c i a l i t y of p r e s e n t a t i o n . 
(1) T. H. H u x l e y . ' S c i e n t i f i c E d u c a t i o n ' 1869. 
( 2 ) M. A r n o l d . 'Reports on E l e m e n t a r y S c h o o l s 1852-1882'. 
H.M.S.O. Pp. 169-170. 
-22-
The o b j e c t l e s s o n s , which had been i n t r o d u c e d i n t o 
some E n g l i s h S c h o o l s as e a r l y as the 1820's, a l s o s u f f e r e d 
from t h e s e d e f e c t s . A l t h o u g h , by t h e i r i n t r o d u c t i o n , i t 
was i n t e n d e d to i n s t r u c t c h i l d r e n about r e a l t h i n g s , the 
l e s s o n s r a p i d l y became c a t e c h e t i c a l . I n t h e s e l e s s o n s 
t h i n g s n a t u r a l and manu f a c t u r e d were used as the f o c a l 
p o i n t of the t e a c h i n g , s u p p o s e d l y to d i r e c t a t t e n t i o n to 
the h a b i t of o b s e r v a t i o n . The e x p e r i m e n t s of P e s t a l o z z i 
and F r o e b e l , w i t h t h e i r emphasis on e x p e r i e n c e and the 
e d u c a t i v e v a l u e of Nature were thus heeded but s a d l y misap-
p l i e d i n the c o n s t r u c t i o n of many o b j e c t ' l e s s o n s i n s c h o o l s 
w i t h the r e s u l t t h a t t h i s t e a c h i n g n e v e r p o s s e s s e d the 
d e l i g h t f u l s p a r k of i n t e r e s t and e n q u i r y t h a t i t s p i o n e e r s 
f o r e s a w as b e i n g i t s r a i s o n d ' e t r e . (See P.190) 
However, a t about t h e t u r n of the c e n t u r y , t h e r e 
was a tremendous r e s u r g e n c e of i n t e r e s t i n the s t u d y of 
n a t u r e as an i m p o r t a n t p a r t of the e d u c a t i o n of young p u p i l s . 
Mr. Medd, s e c r e t a r y to the o r g a n i s a t i o n which a r r a n g e d a 
Nature Study E x h i b i t i o n i n London i n August 1902, had t h i s 
to s a y : 
"We are a n x i o u s to show t h a t f o r e v e r y c h i l d 
of e v e r y rank and age i n e v e r y grade of s c h o o l , 
urban and r u r a l , Nature Study, q u i t e a p a r t from 
any p o s s i b l e b e a r i n g i t may have on r u r a l p u r s u i t s 
or f o r i t s b o t a n i c a l or s c i e n t i f i c i m p o r t a n c e , 
a f f o r d s one of the most r e l i a b l e means of d e v e l o p i n g 
c e r t a i n f a c u l t i e s , upon the development of which 
e d u c a t i o n i n i t s f u l l e s t s e n se and s u c c e s s i n l i f e 
must be b a s e d . " ( l ) 
( l ) ' J o u r n a l of E d u c a t i o n ' ; August 1902. P. 514 . 
c 
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A l i t t l e h i g h - f l o w n , p e r h a p s , but i t marks the 
st a g e of r e - i n t r o d u c t i o n of n a t u r e s t u d y f o r c h i l d r e n . 
The c o n t e n t s , the scope, and the aims had changed when 
compared w i t h e a r l i e r t i m e s , but t h e r e remained a common 
and i m p o r t a n t i d e a t h a t had f i l t e r e d down through the 
y e a r s , namely the importance and the f r u i t f u l n e s s of 
g i v i n g i n s t r u c t i o n to a c h i l d about i t s environment. I 
would s u g g e s t t h a t t h i s p r i n c i p l e i s r e a l l y i n h e r e n t i n 
the p h r a s e 'a l i b e r a l e d u c a t i o n 1 . 
The Board of E d u c a t i o n i n j e c t e d some of t h a t f e e l i n g 
i n t o t h e i r own i n s t r u c t i o n s to t e a c h e r s i n 1905; 
"The term 'Nature Study' i s here used i n d e f a u l t 
of a b e t t e r one f o r t h a t c l a s s of e l e m e n t a r y i n s t r u c -
t i o n which d e a l s w i t h the outdoor w o r l d , w i t h the 
l i f e of a n i m a l s and p l a n t s , w i t h the c l o u d s and the 
s e a s o n s , the r o c k s and the s o i l , i n f a c t w i t h any 
s i d e of the c h a n g i n g panorama we c a l l N a t u r e . 
As a s u b j e c t i t i n c l u d e s something more than 
N a t u r a l H i s t o r y p r o p e r , because i n a d d i t i o n to ob-
s e r v a t i o n i t demands some tou c h of the method of 
s c i e n t i f i c i n q u i r y ; on the o t h e r hand, i t cannot 
be c o n f i n e d w i t h i n the l i m i t s of a p a r t i c u l a r 
' S c i e n c e ' , f o r i t may d e a l w i t h many b r a n c h e s of 
s c i e n c e and w i t h t h e i r a p p l i c a t i o n s to such c r a f t s 
as a g r i c u l t u r e or g a r d e n i n g . " ( 1 ) 
The 1913 e d i t i o n of the ' C y c l o p e d i a of E d u c a t i o n * 
was much more o b j e c t i v e about N a t u r e Study: 
"A term which w i t h i n two decades has come i n t o 
prominent use i n A m e r i c a and E n g l a n d to d e s i g n a t e 
c e r t a i n s t u d i e s of n a t u r a l t h i n g s , p a r t i c u l a r l y i n 
s c h o o l s of e l e m e n t a r y grade. A l s o , i n a much more 
l i m i t e d usage, n a t u r e s t u d y means po p u l a r s t u d y of 
an i m a l or p l a n t n a t u r a l h i s t o r y o u t s i d e of s c h o o l s 
by c h i l d r e n or a d u l t s The term n a t u r e s t u d y 
( l ) Board of E d u c a t i o n . ' S u g g e s t i o n s to Teachers.'' 1905. 
P. 48. 
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was f o r many y e a r s c r i t i c i s e d , because e t y m o l o g i c a l l y 
i t s u g g e s t s a l l s c i e n t i f i c s t u d i e s of n a t u r e , and 
hence i s c o - e x t e n s i v e w i t h the combined n a t u r a l 
s c i e n c e s ; but t h i s o b j e c t i o n i s no l o n g e r urged by 
prominent s c i e n t i s t s , f o r i t i s now g e n e r a l l y under-
stood i n both E n g l a n d and A m e r i c a t h a t n a t u r e study 
means a s p e c i a l type of study adapted p r i m a r i l y to 
p u p i l s of e l e m e n t a r y s c h o o l age. Here, t h e n , 
are the e s s e n t i a l d i f f e r e n c e s between n a t u r e s t u d y 
f o r e l e m e n t a r y s c h o o l s and s c i e n c e f o r h i g h e r s c h o o l s : 
( i ) the m a t e r i a l f o r study may be the same; ( i i ) the 
o b s e r v a t i o n a l method of s t u d y d i f f e r s o n l y i n degree 
of advancement; ' ( * i i i ) but the p o i n t of v i e w i s - r a d i -
c a l l y d i f f e r e n t , f o r s c i e n c e aims p r i m a r i l y a t s c i e -
n t i f i c p r i n c i p l e s , w h i l e n a t u r e s t u d y a v o i d s t h e s e 
and d e a l s w i t h n a t u r a l t h i n g s and p r o c e s s e s as t h e y 
d i r e c t l y c o n c e r n d a i l y l i f e " ( l ) 
C l o t i l d e Von Wyss wrote on the same l i n e s i n an 
a r t i c l e e n t i t l e d 'The T e a c h i n g of N a t u r e Study' i n 1911: 
"Although n a t u r e - s t u d y means the s t u d y of n a t u r e 
g e n e r a l l y , y e t i n i t s more r e s t r i c t e d and t e c h n i c a l 
sense i t must be a s s o c i a t e d w i t h the e a r l y phase i n 
the e v o l u t i o n of the s c i e n t i f i c i n t e r e s t , and must 
c o n c e r n i t s e l f w i t h aims, scope, and methods t h a t 
are i n tune w i t h t h e s e p a r t i c u l a r mental c o n d i t i o n s . " ( 2 ) 
And, a l i t t l e l a t e r i n the same a r t i c l e she wrote, 
" S i n c e n a t u r e s t u d y i s e s s e n t i a l l y a p a r t i c u l a r 
a t t i t u d e of mind, which g e n e r a t e s a p a r t i c u l a r 
method of approach, i t i s a b s o l u t e l y u n r e s t r i c t e d 
i n i t s c h o i c e of m a t e r i a l f o r s t u d y . I n f a c t , as 
i t r e p r e s e n t s the r e a c t i o n of a young mind to the 
d i r e c t and immediate i n f l u e n c e of an u n e x p l o r e d but 
a p r i o r i i n t e r e s t i n g environment, the more c l e a r l y 
the l a t t e r i s shown as a complete whole, untouched 
by the a n a l y s i s and g e n e r a l i s a t i o n of s c i e n t i f i c 
thought, the more p e r f e c t l y w i l l the c o n d i t i o n s of 
n a t u r e - s t u d y be f u l f i l l e d both i n l e t t e r and s p i r i t . " ( 3 ) 
( 1 ) ' C y c l o p e d i a of E d u c a t i o n . 1 1 1913. V o l . 4. P. 389. 
( 2 ) C. Von Wyss. i n 'Broad L i n e s of S c i e n c e T e a c h i n g ' 
by P. Hudson. C h r i s t o p h e r s . 1911. P. 24. 
( 3 ) Von Wyss. Op. c i t . P. 26. 
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Th e r e i s then, a modern r e s t r i c t i o n of the scope of 
Nature Study to methods whereby c h i l d r e n can g a i n an 'easy' 
a c c o u n t and make s i m p l e o b s e r v a t i o n a l s t u d i e s of l i v i n g 
t h i n g s . I t i s t a k e n to mean a s t u d y of ani m a l and p l a n t 
l i f e a t a p r e p a r a t o r y l e v e l i n the hope t h a t t h i s w i l l 
l e a d , not onl y to an i n t e r e s t and a b a s i c knowledge of 
l i f e , but p o s s i b l y to a grounding i n the methods of s c i e n c e 
i n as f a r as t h e y a r e o b s e r v a t i o n a l . And, f i n a l l y , a n other 
q u o t a t i o n from the ' C y c l o p e d i a of E d u c a t i o n ' summarises 
t h i s s i t u a t i o n : 
"The d i s t i n c t i o n between n a t u r e s t u d y and s c i e n c e 
may be summarized i n the f o l l o w i n g d e f i n i t i o n s ; 
Nature Study i s p r i m a r i l y the s i m p l e o b s e r v a t i o n a l 
study of common n a t u r a l o b j e c t s and p r o c e s s e s f o r the 
sake of p e r s o n a l a c q u a i n t a n c e w i t h the t h i n g s which 
a p p e a l to human i n t e r e s t d i r e c t l y and i n d e p e n d e n t l y 
of r e l a t i o n s to o r g a n i s e d s c i e n c e . N a t u r a l S c i e n c e 
s t u d y i s the c l o s e a n a l y t i c a l and s y n t h e t i c a l s t udy 
of n a t u r a l o b j e c t s and p r o c e s s e s p r i m a r i l y f o r the 
sake of o b t a i n i n g knowledge of the g e n e r a l p r i n c i p l e s 
which c o n s t i t u t e the f o u n d a t i o n s of modern s c i e n c e . " ( l ) 
The d e f i n i t i o n s a t t e m p t e d above have, l i k e the 
q u o t a t i o n s t h a t r e f l e c t them, a te m p o r a l q u a l i t y a l w a y s ; 
i n the b e g i n n i n g t h e r e was 'n a t u r e s t u d y ' and A r i s t o t l e 
was i t s p r o p h e t . Then i t was an a l l - i n c l u s i v e term and 
even though almost two thousand y e a r s of s p e c i a l i s a t i o n 
s e p a r a t e the a n c i e n t usage from the modern ones t h e r e i s 
some common ground between them which i s r e v e a l e d i n the 
above p a s s a g e . 
( l ) C y c l o p e d i a of E d u c a t i o n ' . V o l . 4. P. 389. 
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I n the f o r e g o i n g p a s s a g e I have d i s c u s s e d t h e many 
terms which have been used a t v a r i o u s times to d e s c r i b e 
p o r t i o n s of b i o l o g i c a l s t u d y and. attempted to show some 
r e l a t i o n s h i p s between t h o s e terms. I t i s now e s s e n t i a l to 
summarise the s t a t e of E n g l i s h e d u c a t i o n b e f o r e 1660 and 
to s a y something about such n a t u r a l s c i e n c e t e a c h i n g as 
t h e r e was and something, too, about the w r i t e r s who advo-
c a t e d such s t u d i e s f o r young p e o p l e . 
2. The s t a t e of E n g l i s h E d u c a t i o n i n 1660 and of 
b i o l o g i c a l s u b j e c t t e a c h i n g . 
By 1660, e f f e c t i v e e d u c a t i o n i n t h i s c o u n t r y r e p o s e d 
i n the hands of the two U n i v e r s i t i e s and the endowed 
grammar s c h o o l s . I n the l a t t e r , the s y l l a b u s d e a l t m a i n l y 
w i t h two s u b j e c t s of the t r i v i u m - grammar and r h e t o r i c -
( L o g i c was almost w h o l l y n e g l e c t e d i n the Grammar S c h o o l s ) 
but i n most s c h o o l s any s y s t e m a t i c t e a c h i n g was devoted 
to L a t i n grammar. C e r t a i n l y , i n t h e i r d i s r e g a r d of any 
n o v e l e d u c a t i o n a l i d e a s , the Grammar S c h o o l s m i r r o r e d the 
apathy shown by the U n i v e r s i t i e s of Oxford and Cambridge 
where the i n t e l l e c t u a l v i g o u r of the R e n a i s s a n c e had 
long s i n c e become s p e n t . I n t h o s e U n i v e r s i t i e s a s p i r i t 
of e n q u i r y had almost c e a s e d to e x i s t and the s t u d i e s of 
the s t u d e n t s t h e r e were i m p r i s o n e d w i t h i n a s t r i c t c l a s s i -
c a l d i s c i p l i n e of which a symptom was the d i s p u t a t i o n so 
s c a t h i n g l y c r i t i c i s e d by V i c e s i m u s Knox more t h a n a c e n -
t u r y l a t e r . 
Such a sy s t e m had been a long time b u i l d i n g and so 
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i t s mantle of a n t i q u i t y was both a b l e s s i n g and a p r o t e c -
t i o n . I n E n g l i s h e d u c a t i o n the c r i t i c s of h a l l o w e d 
i n s t i t u t i o n s a r e so o f t e n thrown on the d e f e n s i v e because 
the E n g l i s h p u b l i c c o n s c i e n c e i s r e v e r e n t i n the f a c e 
of the s t a b i l i t y i t knows t h a t o l d t h i n g s must have. 
The r o o t s of t h i s s y s t e m of e d u c a t i o n were d e e p l y 
b u r i e d i n Greek and Roman l i t e r a t u r e , but t h e s e s u b j e c t s 
were t a u g h t , not f o r what t h e y had to say, but f o r the 
way they s a i d i t . The s t u d y of grammar and w r i t i n g s t y l e 
r e p l a c e d the s e a r c h f o r i d e a s and f a c t u a l i n f o r m a t i o n t h a t 
has been h e l d to t y p i f y R e n a i s s a n c e l e a r n i n g . F u r t h e r , 
the s c h o o l s were the p r o v i n c e of the Church and so e x i s t e d 
to t r a i n f u t u r e c l e r g y m e n , l a w y e r s , d o c t o r s and s t a t e 
o f f i c i a l s , and f o r t h e s e men the language of communication 
was L a t i n . At the R e f o r m a t i o n the Church and the S t a t e 
were w e l l aware of the d e s i r a b i l i t y and n e c e s s i t y of con-
t r o l l i n g the t r a i n i n g of the young i n r i g h t and orthodox 
t h i n k i n g . 
A t e n e t of R e n a i s s a n c e t e a c h i n g was t h a t the a n c i e n t 
w r i t e r s were the r e p o s i t o r y of a l l u s e f u l knowledge and 
to a c e r t a i n e x t e n t t h i s was undoubtedly t r u e . A r i s t o t l e ' s 
w r i t i n g s were as e a g e r l y s t u d i e d as any o t h e r ; h i s ' H i s t o r i a 
Animalium' was r e a d , not o n l y f o r i t s s t y l e , but a l s o 
because i t was c o n s i d e r e d to h o l d a f a c t u a l s t o r e of know-
ledge about n a t u r a l h i s t o r y , astronomy, mathematics and 
p h y s i c a l phenomena. However, i n the c o u r s e of a c c e p t i n g 
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the s u b s t a n c e w i t h o u t heed of t h a t a u t h o r ' s method, e v e r y -
t h i n g t h a t A r i s t o t l e i n f e r r e d about h i s environment went 
u n q u e s t i o n e d u n t i l the time of P e t e r Ramus and a f t e r , w i t h 
the r e s u l t t h a t a c c o u n t s of n a t u r a l h i s t o r y e s p e c i a l l y , 
from the Middle Ages onward, were r i d d l e d w i t h myth and 
f a i r y t a l e s . The i n e v i t a b l e r e s u l t was t h a t l i k e e v e r y -
t h i n g e l s e : 
" P h y s i c s and n a t u r a l h i s t o r y f e l l i n t o the o l d 
m e d i e v a l d i s c i p l i n e of a r g u m e n t a t i o n on g e n e r a l s and 
p a r t i c u l a r s , q u i t e a p a r t from any r e f e r e n c e to e x p e r -
i e n c e and o b s e r v a t i o n "(l) 
Of t h i s e n t r e n c h e d c l a s s i c i s m t h e r e were of c o u r s e 
c r i t i c s , j u s t as t h e r e were r e f o r m e r s who w i s h e d to see 
a wider c u r r i c u l u m i n p r a c t i c e i n s c h o o l s . 
J . L. V i v e s (1492-1540) s u g g e s t e d the r e p l a c e m e n t of 
d i s p u t a t i o n by the " s i l e n t c o n t e m p l a t i o n o f N a t u r e . " ( 2 ) ; 
Nature was to be examined " w i t h the t o r c h of C h r i s t . " and 
not w i t h the "poor l i g h t of heathen a u t h o r s " ( 3 ) He 
recommended t h a t s t u d e n t s s h o u l d r e a d p a r t s of the a u t h o r s 
of a g r i c u l t u r a l works l i k e C a t o , V a r r o , J u n i u s , C o l u m e l l a 
and P a l l a d i u s i n whose works, d e s p i t e the p r e s e n c e of a 
g r e a t d e a l of m i s c o n c e p t i o n , d e t a i l s of p r a c t i c a l a g r i -
c u l t u r a l methods were to be found. W r i t i n g of s t u d e n t s 
of n a t u r e i n h i s book 'De T r a d e n d i s D i s c i p l i n i s * ( l 5 3 l ) , 
( l ) F o s t e r Watson. 'The B e g i n n i n g s of the T e a c h i n g of 
Modern S u b j e c t s i n E n g l a n d . ' P. 155. 
( 2 ^ F o s t e r Watson. ' V i v e s on E d u c a t i o n ' . P. 169. 
( 3 ) I b i d . P. c x i i i . 
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V i v e s o b s e r v e s : 
"Such s t u d e n t s b r i n g g r e a t b e n e f i t s to husbandry, 
f o r the c u l t u r e of p a l a t a b l e f r u i t s , and f o r remedies 
and m e d i c i n e s f o r the r e c o v e r y of h e a l t h . F o r the 
w e l l - t o - d o o l d man, the p u r s u i t of N a t u r e - s t u d y w i l l 
be a g r e a t d e l e c t a t i o n , and i t w i l l be a r e f r e s h m e n t 
of the mind to t h o s e who have b u s i n e s s a f f a i r s of 
t h e i r own, or who conduct a f f a i r s of B t a t e . F o r not 
e a s i l y may any o t h e r p l e a s u r e s of the s e n s e s be found 
which can compare w i t h t h i s i n magnitude or i n perma-
nence, s i n c e i t s t i m u l a t e s the d e s i r e of knowledge, 
which f o r e v e r y human mind i s the k e e n e s t of a l l p l e a -
s u r e s , t h e r e f o r e w h i l s t a t t e n t i o n i s g i v e n to o b s e r v a -
t i o n of n a t u r e , no o t h e r r e c r e a t i o n may be sought. 
I t i s a sauce to a p p e t i t e . I t i s i n i t s e l f a w a l k i n g -
e x e r c i s e and a s t u d y a t one's e a s e . I t i s a t once 
s c h o o l and s c h o o l m a s t e r , f o r i t i n s t a n t l y p r e s e n t s 
something which one can look a t w i t h a d m i r a t i o n , and 
a t the same time a man's c u l t u r e i s advanced by i t . " ( l ) 
I t i s s t r i k i n g t h a t i n t h i s p assage V i v e s embraces 
many of the s e n t i m e n t s t h a t were put f o r w a r d i n the n i n e -
t e e n t h c e n t u r y by men who d e s i r e d to see the s c i e n c e s 
i n c l u d e d i n s c h o o l s y l l a b u s e s . (See Pp. 128-^ There i s , 
f o r i n s t a n c e , something of B u s k i n ' s a e s t h e t i c approach 
and of the p r a c t i c a l i n v o l v e m e n t of the s t u d e n t which 
Whewell a d v o c a t e d , as w e l l as a l i b e r a l i t y of c o n c e p t 
r e m i n i s c e n t of T. H. Hu x l e y . 
M i l t o n , who a l s o recommended the w r i t e r s on a g r i c u l t u r a l 
t o p i c s - C a t o , V a r r o and C o l u m e l l a - c r i t i c i s e d t h e s c h o l a s -
t i c f u t i l i t y of h i s time when he wrote of: 
" m i s p e n d i n g our prime youth a t the S c h o o l s 
and U n i v e r s i t i e s as we do, e i t h e r i n l e a r n i n g meer 
words or such t h i n g s c h i e f l y , as were b e t t e r u n l e a r n t . " ( 2 ) 
( 1 ) Op. c i t . Pp. 170-171. 
( 2 ) M i l t o n . ' T r a c t a t e of E d u c a t i o n ' 1644 quoted i n ' M i l t o n . 
Complete P o e t r y and S e l e c t e d P r o s e ' . E . H. V i s i a k . 
Nonesuch P r e s s . 1948. 
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M i l t o n a d v o c a t e d the s t u d y of a n i m a l s and p l a n t s and, 
i n d e e d , a l l n a t u r a l o b j e c t s and kept a p r i v a t e s c h o o l 
( w h i c h w i l l be c o n s i d e r e d i n a l a t e r c h a p t e r ) i n which 
he attempted to c a r r y out t h i s p r e a c h i n g . 
The Moravian, Comenius (1592-1670) f o l l o w e d F r a n c i s 
Bacon i n a d v o c a t i n g the cause of e x p e r i m e n t a l s c i e n c e . 
A l t h o u g h , l i k e many o t h e r w r i t e r s , he used the word 
' n a t u r e ' i n a g e n e r a l s e n s e he d i d r e a l i s e t h a t the educa-
t i v e p r o c e s s began w i t h the c r a d l e and t h a t the needs of 
v e r y young c h i l d r e n d i f f e r e d from o l d e r ones i n t h a t t h e y 
had an a v i d and w o n d e r f u l c u r i o s i t y i n the c r e a t u r e s and 
t h i n g s t h a t s u r r ounded them. Nature study was a f r u i t f u l 
p r o v i n c e f o r c h i l d r e n ; by o b s e r v i n g the t h i n g s around him 
a p u p i l c o u l d be l e d to u n d e r s t a n d what the humanist 
Comenius had g r a s p e d when he wrote: 
" L e t us t h e n commence to s e e k out, i n God's 
name, the p r i n c i p l e s on which as on an immovable 
r o c k , the method of t e a c h i n g and of l e a r n i n g can 
be grounded. I f we w i s h to f i n d a remedy f o r the 
d e f e c t s of n a t u r e , i t i s i n n a t u r e h e r s e l f we must 
look f o r i t , s i n c e i t i s c e r t a i n t h a t a r t can do 
n o t h i n g u n l e s s i t i m i t a t e n a t u r e . " ( l ) 
H i s use of ' n a t u r e ' i n the sense of ' e x p e r i e n c e of 
t h i n g s ' i s i l l u s t r a t e d i n the f o l l o w i n g few l i n e s : 
" I t i s now q u i t e c l e a r t h a t t h a t o r d e r , which 
i s the d o m i n a t i n g p r i n c i p l e i n the a r t of t e a c h i n g 
a l l t h i n g s to a l l men, s h o u l d be, and can be, 
borrowed from no o t h e r s o u r c e but the o p e r a t i o n s 
of n a t u r e . " ( 2 ) 
( 1 ) M. W. K e a t i n g e . 'The G r e a t D i d a c t i c of Comenius. 1 
B l a c k . 1896. C h a p t e r X I V . P. 250. 
( 2 ) I b i d . P. 252. 
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And the p r a c t i c a l n a t u r e of h i s t e a c h i n g i s e x e m p l i f i e d 
by t h i s : 
" S c i e n c e , or the knowledge of n a t u r e , c o n s i s t s 
of an i n i t i a l p e r c e p t i o n , and needs the same a c c e s s -
o r i e s as the e x t e r n a l p e r c e p t i o n of the eye, namely, 
an o b j e c t to o b s e r v e , and l i g h t by which to o b serve 
i t . I f t h e s e be g i v e n , p e r c e p t i o n w i l l f o l l o w . " ( l ) 
I n h i s book 'Janua Linguarum' ( l 6 3 l ) , Comenius s e t 
out to t e a c h L a t i n t h r o u g h the use of v o c a b u l a r i e s of 
t h i n g s and so m a t e r i a l was i n c l u d e d about t r e e s , f r u i t s 
and h e r b s , s h r u b s , b i r d s , i n s e c t s , w a ter c r e a t u r e s , and 
t h e r e was some i n f o r m a t i o n about the anatomy of man. 
Thus, d i s c u s s i n g the g u t , he w r o t e:-
"When the c h y l e i s t h u s d i s p a t c h ' d , and t h r u s t 
down i n t o the s m a l l guts through the lower mouth of 
the stomach ( w h i c h now i s u n t i e d and opened w i d e r ; ) 
the m e s a r a i c k v e i n s suck and draw i t out, and h a v i n g 
s e v e r e d i t from the g r o s s e r r e f u s e ( w h i c h b e e i n g 
v o i d e d out a t the g r e a t e r guts and fundament, t u r n 
i n t o dung and s t i n k i n g o r d u r e ) t h e y c a r r i e i t along 
to the l i v e r (and w i t h a l c a r r i e back b l o u d to the 
g u t s : ) where a g a i n t h e r e i s a d i v i s i o n made."(2) 
I n the ' O r b i s F i c t u s ' ( c . 1 6 5 0 ) , Comenius produced an 
i l l u s t r a t e d t extbook which i n c l u d e d s e c t i o n s g i v i n g d a t a 
on t r e e s , f r u i t s , f l o w e r s , h e r b s , c o r n and s h r u b s . ( 3 ) 
The w r i t i n g s of V i v e s and Comenius a r e d i s c u s s e d f u r t h e r -
i n the D i s c u s s i o n when t h e i r s t a t e m e n t s about methods of 
t e a c h i n g from r e a l t h i n g s are compared w i t h some made by 
P e s t a l o z z i and F r o e b e l . (See Pp. 265-^ ) 
S i r W i l l i a m P e t t y w r o t e , i n 1647, to Samuel E a r t l i b : 
LLJ-JJ. 
( 1 ) I b i d . C h a p t e r XX. P. 335. 
( 2 ) J . A. Comenius 'Janua Linguarum R e s e r a t a 1 . London 1650. 
C h a p t e r 22. 
( 3 ) F o s t e r Watson. 'The B e g i n n i n g s of the T e a c h i n g of 
Modern S u b j e c t s i n E n g l a n d . 1 P. 185. 
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°The s c h o o l s h o u l d have i n i t a complete 1 t h e a -
t r i c u m botanicum' - s t a l l s and c ages f o r a l l s t r a n g e 
b i r d s and b e a s t s : c h i l d r e n do most n a t u r a l l y d e l i g h t 
i n t h i n g s and are most c a p a b l e of l e a r n i n g them, hav-
ing q u i c k s e n s e s to r e c e i v e them and u n p r e o c c u p i e d 
memories to r e t a i n them.."(l) 
P e t t y recommended i n h i s l e t t e r 'The A d v i c e of W. P. 
to Mr. Samuel H a r t l i b , f o r the Advancement of some p a r t i -
c u l a r P a r t s of L e a r n i n g 1 t h a t a b o t a n i c garden and a museum 
would a l s o be u s e f u l a c c e s s o r i e s i n t h i s t r a i n i n g . ( 2 ) 
Another f r i e n d of H a r t l i b 1 s , the s c h o o l m a s t e r H e z e k i a h 
Woodward, b e l i e v e d , l i k e Comenius and Bacon, t h a t s c i e n c e 
ought to form p a r t of a Grammar S c h o o l c u r r i c u l u m . I n 
1641 he wrote the pamphlet e n t i t l e d 'A L i g h t to Grammar 
and a l l o t h e r A r t s and S c i e n c e s or the R u l e of P r a c t i c e , 
p r o c e e d i n g by the c l u e of n a t u r e and conduct of r i g h t 
r e a s o n so opening the door t h e r e u n t o 1 , and 'A Gate to 
S c i e n c e s opened by a n a t u r a l e key or a P r a c t i c a l l l e c t u r e 
upon the g r e a t book of n a t u r e whereby the c h i l d e i s e n a b l e d 
to reade the c r e a t u r e s t h e r e . ' ( 3 ) B e s i d e s the u s u a l r e l i -
g i o u s m o r a l - p o i n t i n g , Woodward c a l l e d f o r s c i e n c e t e a c h -
i n g i n the s c h o o l s . F o s t e r Watson d e s c r i b e s him as 
"a p i o n e e r of Nature Study i n the s c h o o l ... (who) ... 
a n t i c i p a t e d i n h i s t e a c h i n g p r i n c i p l e s a s s o c i a t e d 
w i t h R o u s s e a u and P e s t a l o z z i . " ( 4 ) 
( 1 ) R. H. Qu i c k . 'Es s a y s on E d u c a t i o n a l R e f o r m e r s . ' 
Longmans. 1895. P. 210. 
( 2 ) J . W. Adamson. ' P i o n e e r s of Modern E d u c a t i o n . 1600-1700'. 
C.U.P. 1921. Pp. 130-131. 
( 3 ) I . P a r k e r . ' D i s s e n t i n g Academies i n E n g l a n d ' . 
C.U.P. 1914. Pp. 38-39. 
( 4 ) F o s t e r Watson. Op. c i t . P. 196. 
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C h a r l e s Hoole ( 1 6 1 0 - 1 6 6 7 ) , one-time Master of Rotherham . 
Grammar S c h o o l who l a t e r kept a s c h o o l i n L o t h b u r y Gardens, 
London, and produced ' a n g l i c i s e d ' v e r s i o n s of both the 
'Janua' and the ' O r b i s P i c t u s ' , used P l i n y ' s ' N a t u r a l 
H i s t o r y ' and Aesops f a b l e s , p r o b a b l y i n h i s London s c h o o l , 
s i n c e he took h i s p u p i l s to the museum kept t h e r e by the 
Trade s c a n t s . ( 1 ) From a t l e a s t 1637 to 1656 the T r a d e s c a n t s , 
f a t h e r and son, kept t h e i r museum a t South Lambeth and i t 
c o n t a i n e d specimens of b i r d s , quadrupeds, f i s h e s , m o l l u s c 
s h e l l s , i n s e c t s , e x o t i c f r u i t s , and a garden w i t h the 
p l a n t s l a b e l l e d both i n L a t i n and E n g l i s h . ^ ) 
I n 1648, Samuel H a r t l i b , p r o p a g a n d i s t f o r e d u c a t i o n a l 
r e f o r m , t y p i c a l l y s p o n s o r e d a t r e a t i s e by one C y p r i a n K i n n e r 
e n t i t l e d 'A C o n t i n u a t i o n of Mr. J . S. Comenius 1 S c h o o l 
E n d e a v o u r s ' i n which o b j e c t l e s s o n s were to be g i v e n i n 
s c h o o l s . He wrote: 
" I shew N a t u r a l l T hings i n the l i v i n g book of 
Nature " ( 3 ) 
Samuel H a r t l i b wrote a p r e f a c e to a book c a l l e d 'The 
Reformed S c h o o l , which h i s f r i e n d John Dury ( 1 5 9 6 - 1 6 8 0 ) , 
p u b l i s h e d i n 1649 or 1650. I n i t the author a d v o c a t e d t h a t 
young c h i l d r e n s h o u l d be g i v e n the chance of i n s t r u c t i o n : -
" I n o b s e r v i n g a l l t h i n g s n a t u r a l and a r t i f i c i a l 
e x t a n t i n t h e w o r l d , whereunto t h e i r i m a g i n a t i o n s h a l l 
be l e d i n a c e r t a i n method to c a u s e them r e f l e c t 
( 1 ) S. J . C u r t i s & M. E . A. Boultwood. P.. 214-'.. . " . " - 1 . 
•A S h o r t H i s t o r y of E d u c a t i o n a l I d e a s ' . U.T.P. 1953. 
( 2 ) F o s t e r Watson. Op. c i t . P. 207. 
( 3 ) I b i d P. 199. 
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o r d e r l y upon them and observe i n them t h e i r s e v e r a l 
k i n d s , c o h e r e n c e s , d i f f e r e n c e s , p a r t s , a c t i o n s , 
p r o p e r t i e s , u s e s , and r e f e r e n c e s unto man by t r a d e s 
and m a n u f a c t u r e s " . ( l ) 
Dury a n t i c i p a t e d the vogue of n i n e t e e n t h c e n t u r y o b j e c t 
l e s s o n t e a c h i n g when he wrote f u r t h e r t h a t a young c h i l d 
of e i g h t to n i n e y e a r s of age ought to be t r a i n e d , 
"To t a k e n o t i c e of a l l t h i n g s o f f e r e d to h i s 
s e n s e s : to know t h e i r proper names, to o b s e r v e t h e i r 
s h a p e s , and to make c i r c u m s t a n t i a l d e s c r i p t i o n s 
t h e r e o f by word of mouth and p a i n t i n g i n b l a c k and 
w h i t e . " ( 2 ) 
Books were i n use i n s c h o o l s b e f o r e 1660 which c o n t a i n e d 
p i c t u r e s of a n i m a l s and p l a n t s , some f a b u l o u s some r e a l . 
I n a d d i t i o n to the Emblem books, Aesop's F a b l e s were used 
f o r moral i n s t r u c t i o n i n some s c h o o l s such as I p s w i c h ( i n 
use i n 1528) , and a t W e s t m i n s t e r S c h o o l ( p r o b a b l y from 
1 5 6 0 ) , a t S t . Bee's Grammar S c h o o l , Harrow S c h o o l ( i n 
1 5 9 0 ) , Rotherham S c h o o l ( i n 1630) and l a t e r a t Hoole's 
London e s t a b l i s h m e n t i n 1660.(3) Dean Nowell's S t a t u t e s 
p r e s c r i b e d the f o l l o w i n g f o r the p u p i l s of the F r i a r ' s 
S c h o o l , Bangor ( 1 5 6 3 ) ; 
"They s h a l l b e g i n w i t h words t h a t c o n c e r n the 
head, r e c i t i n g o r d e r l y as n i g h as they can e v e r y 
p a r t and member of the body, a f t e r t h a t t h e y s h a l l 
t e a c h the names of s i c k n e s s , b e a s t s , h e r b s , s h r u b s , 
t r e e s and so f o r t h t h e y s h a l l p roceed i n good order 
t o such t h i n g s as may be most f r e q u e n t e d and d a i l y 
u s e d . " ( 4 ) 
Thus, a t the s t a r t of the p e r i o d under s c r u t i n y , not 
( 1 ) J . Dury 'The Reformed S c h o o l ' ( c . 1 6 5 0 ) E d . H. M. Knox. 
L i v e r p o o l U.P. 1958. P. 46. 
( 2 ) I b i d . P. 45. Adamson Op. c i t . P. 148. 
( 3 ) F o s t e r Watson; Op. c i t . - P. 198. 
( 4 ) I b i d . P. 185. 
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much was known about the s t u f f of the n a t u r a l s c i e n c e s 
and even l e s s was t a u g h t a t any s t a g e of s c h o o l i n g , e i t h e r 
i n the s c h o o l s or i n the U n i v e r s i t i e s . A l though r e a l and 
f a c t u a l m a t e r i a l was d e v e l o p i n g - the age was one of s c i e n -
t i f i c d i s c o v e r y - h a r d l y any s t u d y of n a t u r e had p e r c o l a t e d 
i n t o the e d u c a t i o n a l s y s t e m . 
On the R e s t o r a t i o n of C h a r l e s I I t h e r e r e t u r n e d to 
e c c l e s i a s t i c a l power the hierarchy of the Church of E n g l a n d 
and t h e r e f o l l o w e d the p r o s c r i p t i o n of a l l t h o s e who were 
f i r m l y opposed to t h a t body i . e . the s t a u n c h D i s s e n t e r s . 
I n 1662 the A c t of U n i f o r m i t y demanded from a l l c l e r g y 
t h e i r c o n s e n t to the c o n t e n t s of the P r a y e r Book, 
" There f o l l o w e d , 24 August ( S t . Bartholomew's 
D a y ) , the consequent r e s i g n a t i o n of upwards of 
2,000 r e c t o r s and v i c a r s . " ( l ) 
These men had been a t an U n i v e r s i t y and many of them 
were s c h o o l m a s t e r s and so the e f f e c t t h a t some of t h e s e 
e j e c t e d M i n i s t e r s had on the t e a c h i n g of s u b j e c t s of 
b i o l o g i c a l c o n t e n t w i l l n e x t be c o n s i d e r e d . 
( l ) H. M c L a c h i a n . ' E n g l i s h E d u c a t i o n under the T e s t A c t s . ' 
Manchester U n i v e r s i t y P r e s s . 1931. P. 1. 
-36-
CHAPTER I . 
THE DISSENTING ACADEMIES. 
A f t e r the c o l l a p s e of the Commonwealth and on the 
R e s t o r a t i o n of the S t u a r t Monarchy i n the p e r s o n of C h a r l e s I I , 
t he advent of the R o y a l i s t s caused a c l e a r i n g - o u t from 
e d u c a t i o n a l e s t a b l i s h m e n t s and l i v i n g s of P u r i t a n s who, 
f a c e d w i t h the need to make t h e i r l i v e l i h o o d and w i t h a 
z e a l to t e a c h N o n c o n f o r m i s t y o u t h , s e t up t h e i r own s c h o o l s 
a f t e r 1662. These men were, a t the same time , m i n i s t e r s 
and t e a c h e r s and t h e i r s c h o o l s were always s m a l l i n s i z e 
and i n numbers of s t u d e n t s because t h e y o p e r a t e d under 
the c o n s t a n t t h r e a t of p e r s e c u t i o n and c l o s u r e . 
I t has been s a i d of t h e s e s c h o o l s t h a t , i n comparison 
w i t h the Grammar S c h o o l s and the U n i v e r s i t i e s , t h e y p a i d 
more a t t e n t i o n to the i n c l u s i o n of s c i e n t i f i c s t u d i e s i n 
t h e i r c u r r i c u l a and i t has a l s o been noted t h a t t h i s t e a c h -
i n g was o f t e n both e x p e r i m e n t a l and u p - t o - d a t e . ( 1 ) I t 
was p r o b a b l e t h a t the f i r s t e j e c t e d m i n i s t e r s who kept 
s u c h s c h o o l s were g u i d e d , i n forming t h e i r c u r r i c u l a , 
by t h e i r own U n i v e r s i t y t r a i n i n g , and a l s o by the need to 
a t t r a c t s c h o l a r s by g i v i n g an e d u c a t i o n which would p r e p a r e 
them f o r the t h r e e main p r o f e s s i o n s , i . e . f o r the Church, 
f o r Law and f o r M e d i c i n e . 
A m e d i c a l e d u c a t i o n of some s o r t c o u l d be o b t a i n e d 
a t Oxford and Cambridge and a t the C o n t i n e n t a l U n i v e r s i t i e s , 
( l ) I . P a r k e r . ' D i s s e n t i n g Academies i n E n g l a n d . ' P. 132., 
and J . W. A s h l e y Smith. 'The B i r t h of Modern 
E d u c a t i o n . ' ( 1 9 5 4 ) Pp. 246 F f . 
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and perhaps more i m p o r t a n t , from a p r a c t i c a l v i e w p o i n t 
a t l e a s t , i n the h o s p i t a l s ( a l t h o u g h t h i s was r e l a t i v e l y 
r a r e u n t i l the end of the e i g h t e e n t h c e n t u r y ) or by 
a p p r e n t i c e s h i p to some s u r g e o n . The D i c t i o n a r y of N a t i o n a l 
B i o g r a p h y c o n t a i n s a c c o u n t s of many men whose p r o f e s s i o n a l 
t r a i n i n g was completed i n t h i s way. Nathan A l c o c k , f o r 
i n s t a n c e , s t u d i e d both a t E d i n b u r g h and under Boerhaave 
a t Leyden, g r a d u a t i n g M.D. i n the l a t t e r U n i v e r s i t y i n 
1737, b e f o r e going on to l e c t u r e a t Oxford on anatomy 
and c h e m i s t r y , where he found t h a t : 
" one p r o f e s s o r of the m e d i c a l f a c u l t y 
gave no l e c t u r e s , and another d i d not r e s i d e . " ( l ) 
P e t e r B a l l ( d . 1675) took h i s degree a t Leyden i n 1660; 
W i l l i a m B a y l i e s (1724-1787) g r a d u a t e d M.D. a t Aberdeen 
i n 1748, and N a t h a n i e l F a i r f a x , who was both a clergyman 
and a p h y s i c i a n (he q u a l i f i e d M.D. a t Leyden i n 1670 
h a v i n g p r e v i o u s l y gained an M.A. degree a t Cambridge i n 
1661) and who was e j e c t e d from the l i v i n g of W i l l i s h a m , 
S u f f o l k , i n 1662, was a c o n t r i b u t o r to the R o y a l S o c i e t y , 
a l t h o u g h n e v e r a F e l l o w . H i s son, B l a c k e r b y F a i r f a x was 
a l s o a Cambridge graduate (B.A. 1689, M.A. 1693) who 
graduat e d M.D. a t Leyden i n 1696. 
Thomas A l c o c k (1784-1833) was an a p p r e n t i c e to a 
N e w c a s t l e surgeon and l a t e r p r a c t i s e d i n S u n d e r l a n d and 
i n London.(2) S i m i l a r l y , John Andree g a i n e d h i s m e d i c a l 
( 1 ) D.N.B. 
( 2 ) D.N.B. 
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t r a i n i n g by means of an a p p r e n t i c e s h i p to the s e n i o r 
surgeon a t the London H o s p i t a l and i n 1766 was p r a c t i s i n g 
a t the Magdalen H o s p i t a l ; S i r W i l l i a m Lawrence, F.K.S. 
( 1 7 8 3 - 1 8 6 7 ) , was a p p r e n t i c e d i n 1799 to A b e r n e t h y a t 
S t . B a r t s . H o s p i t a l i n London. 
The S c o t t i s h and Dutch U n i v e r s i t i e s , mentioned above, 
were v e r y i m p o r t a n t t r a i n i n g grounds f o r many of the l a t e r 
D i s s e n t i n g Academy t u t o r s who, b a r r e d from the E n g l i s h U n i -
v e r s i t i e s , had t h e r e f o r e t o complete t h e i r p r o f e s s i o n a l 
t r a i n i n g o u t s i d e t h i s c o u n t r y . The d u a l r o l e of t e a c h e r 
and d o c t o r was not uncommon, John A i k i n ( 1 7 4 7 - 1 8 2 2 ) , f o r 
i n s t a n c e , r e c e i v e d h i s e a r l y e d u c a t i o n a t W a r r i n g t o n 
Academy where m e d i c a l l e c t u r e s were g i v e n , and t h e n s t u d i e d 
m e d i c i n e and s u r g e r y a t E d i n b u r g h and London and r e c e i v e d 
t h e M.D. of Leyden. I t i s p r o b a b l e t h a t the e d u c a t i o n 
r e c e i v e d by many such t u t o r s who t a u g h t i n the l a t e r 
D i s s e n t i n g Academies was much s u p e r i o r , a t l e a s t i n the 
r e a l m of the m e d i c a l s c i e n c e s , to t h a t o b t a i n a b l e i n the 
E n g l i s h U n i v e r s i t i e s . 
Leyden ( f . 1 5 7 4 ) , had m e d i c a l c o u r s e s by 1592; 
botany was begun t h e r e by 1600 and by 1636 the U n i v e r s i t y , 
"had blossomed i n the e s t a b l i s h m e n t of r e g u l a r 
p r a c t i c a l m e d i c i n e , which a l o n e was to j u s t i f y a 
pre-eminent p l a c e f o r Leyden throughout two c e n t u r i e s 
or more . " (1) 
At Glasgow, anatomy was added to the c u r r i c u l u m i n 1644 
( l ) A s h l e y S m i t h . Op. c i t . P. 64. 
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and m e d i c i n e i n 1712. E d i n b u r g h had a C h a i r of Botany i n 
1676 and a C h a i r of Med i c i n e i n 1 6 8 5 . ( l ) 
N i c h o l a s Hans i n 'New Trends i n E d u c a t i o n i n the 
E i g h t e e n t h C e n t u r y ' puts i n t o some s o r t of p e r s p e c t i v e 
the p r o v i s i o n s which the D i s s e n t i n g Academies made towards 
s c i e n t i f i c e d u c a t i o n when he w r i t e s : -
"The Grammar S c h o o l s and Oxford and Cambridge 
were monopolised by the Church of E n g l a n d and i n 
f a c t became the n u r s e r i e s of the A n g l i c a n c l e r g y . 
Even the members of the l e g a l and m e d i c a l p r o f e s s i o n s 
were m o s t l y t r a i n e d o u t s i d e the two U n i v e r s i t i e s . 
I n the t e a c h i n g p r o f e s s i o n , the c l a s s i c a l t e a c h e r s 
a l o n e had academic t r a i n i n g ; the t e a c h e r s of m a t h e m a t i c s , 
s c i e n t i f i c s u b j e c t s and a r t s and c r a f t s were s u p p l i e d 
from o u t s i d e and seldom a t t e n d e d Grammar S c h o o l s and 
the two U n i v e r s i t i e s . The l e a d i n g men i n the s c i e n c e s , 
i n p h i l o s o p h y , i n s o c i a l - e c o n o m i c s t u d i e s , were s e l -
dom c o n n e c t e d w i t h the U n i v e r s i t i e s and o f t e n d i d not 
p o s s e s s E n g l i s h d e g r e e s . Many of theiu completed 
t h e i r unorthodox t r a i n i n g i n S c o t t i s h and Dutch U n i -
v e r s i t i e s , the D i s s e n t e r s because of the A n g l i c a n 
monopoly, the A n g l i c a n s because t h e two a n c i e n t 
U n i v e r s i t i e s i n the second h a l f of the c e n t u r y d i d 
not a f f o r d adequate f a c i l i t i e s f o r s c i e n t i f i c t r a i n i n g . 
S i d e by s i d e w i t h the o f f i c i a l A n g l i c a n system of 
e d u c a t i o n two new systems grew up which t r i e d to f i l l 
the e x i s t i n g gap. The D i s s e n t i n g communities e s t a b -
l i s h e d an e f f i c i e n t s u b s t i t u t e f o r U n i v e r s i t y educa-
t i o n i n t h e i r famous Academies, which combined t h e o l o -
g i c a l w i t h s c i e n t i f i c t r a i n i n g and produced many 
o u t s t a n d i n g men of the e i g h t e e n t h c e n t u r y . V o c a t i o n a l 
e d u c a t i o n , on the o t h e r hand, was promoted by the 
i n i t i a t i v e of p r i v a t e i n d i v i d u a l s . " ( 2 ) 
Many D i s s e n t i n g Academies t a u g h t something of m e d i c a l 
s t u d i e s and u s u a l l y t h i s took the form of l e c t u r e s i n 
anatomy; one can on l y c o n j e c t u r e t h a t some h e r b a l botany 
must have been i n c l u d e d . 
( 1 ) Op. c i t . P. 69. 
( 2 ) N. Hans. 'New Tr e n d s i n E d u c a t i o n i n the E i g h t e e n t h 
C e n t u r y . ' R o u t l e d g e & P a u l . 1951. P. 15. 
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Samuel Cradock, who kept Academies a t Wickhainbrooke. 
S u f f o l k , and a t B i s h o p ' s S t o r t f o r d from about 1622-1706, 
had i n h i s c a r e some p u p i l s s t u d y i n g f o r m e d i c a l c a r e e r s . ( l ) 
John Woodhouse ( 1 6 2 7 - 1 7 0 0 ) , was the f i r s t t u t o r of an 
Academy a t S h e r i f f h a l e s , i n S h r o p s h i r e (1663-1697) of which 
the D i s s e n t i n g h i s t o r i a n , J o s i a h Toulmin wrote: 
"The s t u d e n t s were conducted through a c o u r s e of 
l e c t u r e s on l o g i c , anatomy and mathematics; b e g i n n i n g 
u s u a l l y w i t h the f i r s t , and sometimes w i t h one or 
o t h e r of the b r a n c h e s of knowledge. These were 
f o l l o w e d by l e c t u r e s i n p h y s i c s , e t h i c s and r h e t o r i c J'( 2 ) 
Toulmiu o b t a i n e d much of h i s i n f o r m a t i o n from manu-
s c r i p t s w r i t t e n by Woodhouse and he r e c o r d e d f u r t h e r : -
" I n a l l l e c t u r e s the a u t h o r s were s t r i c t l y ex-
p l a i n e d , and commonly committed to memory, a t l e a s t 
as to the sense of them. On one day, an a c c o u n t of 
the p r e c e d i n g day was r e q u i r e d b e f o r e a new l e c t u r e 
was r e a d , and on S a t u r d a y a r e v i e w of the l e c t u r e s 
of the f i v e days b e f o r e was d e l i v e r e d . When an 
author had been about h a l f gone through, t h e y went 
t h a t p a r t over a g a i n ; and so the second p a r t p a s s e d 
under a second p e r u s a l : so t h a t e v e r y one a u t h o r 
was r e a d t h r e e t i m e s . And a f t e r t h i s t h e y e x e r c i s e d 
one a n o t h e r by q u e s t i o n s and problems on the most 
d i f f i c u l t p o i n t s t h a t o c c u r r e d . P r a c t i c a l e x e r c i s e s 
accompanied the c o u r s e of l e c t u r e s ; and the s t u d e n t s 
were employed, a t t i m e s i n s u r v e y i n g l a n d , composing 
almanacks, making s u n - d i a l s of d i f f e r e n t c o n s t r u c t i o n s , 
and d i s s e c t i n g a n i m a l s . " ( 3 ) 
And he wrote of the s o u r c e s of t h e i r t e x t-book knowledge 
as f o l l o w s : -
" I n Anatomy, w i t h Gibson (Anatomy of Human 
B o d i e s , 1682) was j o i n e d the p e r u s a l of B l a n c a r d i 
Anatomia Reformata, and B a r t h o l i n e . " ( 4 ) 
{l) A s h l e y Smith. Op. c i t . Pp. 38 & 40. 
( 2 ) J . Toulmin. ' H i s t o r i c a l View of the S t a t e of D i s s e n t e r s 
i n E n g l a n d . ' 1814. V o l . I I . P. 226. 
( 3 ) I b i d . P. 229. 
( 4 ) I b i d . Pp. 227-228. 
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C h a r l e s Morton ( 1 6 2 7 - 1 6 9 8 ) , kept an Academy a t 
Newington Gre.en which p o s s e s s e d a garden, f i s h - p o n d and 
a l a b o r a t o r y , and t h e r e i s mention t h a t "Law, D i v i n i t y , 
P h y s i c k , or what e l s e ; " were t a u g h t . ( l ) However, 
D a n i e l Defoe, who was a p u p i l a t the Academy, c l a i m e d 
t h a t n e i t h e r m e d i c i n e nor s u r g e r y were i n c l u d e d i n the 
s y l l a b u s d u r i n g h i s time t h e r e . ( 2 ) Toulmin noted t h a t 
Morton had an i n t e r e s t i n s c i e n c e and p u b l i s h e d p r o p o s a l s 
f o r the use of s e a - s a n d as an a g r i c u l t u r a l manure i n C o r n w a l l . ( 3 ] 
J u s t as i t can o n l y be assumed t h a t because an e s t a b -
l i s h m e n t concerned i t s e l f i n any way w i t h m e d i c a l s t u d i e s 
i t must a l s o have g i v e n some i n d i c a t i o n of b o t a n i c a l 
nomenclature and the u s e s of h e r b s , so i t can o n l y be 
assumed t h a t because Carmarthen Academy ( 1 6 6 8 - 1 8 2 0 ) , 
p o s s e s s e d a m i c r o s c o p e i n 1 7 9 9 ( 4 ) , some i n f o r m a t i o n about 
n a t u r a l h i s t o r y , say, was b e i n g i m p a r t e d ; however, the 
a s s u m p t i o n i s a most l i k e l y one. 
An Academy was i n e x i s t e n c e a t W a r r i n g t o n from about 
1697 u n t i l 1746 and was kept by C h a r l e s Owen, a one-time 
p u p i l of John K e r , M.D., of B e t h n a l Green Academy. Owen 
p u b l i s h e d a work e n t i t l e d 'An E s s a y towards a N a t u r a l 
H i s t o r y of S e r p e n t s ' i n 1742, from the c o n t e n t s of which 
A s h l e y Smith quotes the f o l l o w i n g : 
( 1 ) A s h l e y Smith. Op. c i t . P. 56. q u o t i n g Wesley, 
' L e t t e r from a C o u n t r y D i v i n e . ' L e t t e r No. 5. 
( 2 ) I b i d . P. 58. 
( 3 ) T oulmin. Op. c i t . P. 234. 
( 4 ) M c L a c b l a n . Op. c i t . P. 62. 
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" I a g e n e r a l View of SERPENTS ... a s h o r t 
Account of ... P o i s o n ... where a l s o the SERPENT i s 
used as Food and P h y s i c k . 
I I a View of most S e r p e n t s ... 
I I I To which i s added a T h i r d P a r t ; con-
t a i n i n g S i x DISSERTATIONS 
I . Upon the PRIMEVAL SERPENT i n PARADISE ... 
The whole i n t e r m i x ' d w i t h V a r i e t y of ENTERTAINING 
DIGRESSIONS'; PHILOSOPHICAL and HISTORICAL. . . . 1 7 4 2 . " ( l ) 
E b e n e z e r Latham, who was e d u c a t e d a t Shrewsbury 
(where the works of P e t e r Ramus were r e a d ) under the 
D i s s e n t i n g t u t o r B e n i o n and a t Glasgow (from 1 7 0 4 ) , had 
been, a t one and the same time, a v i l l a g e m i n i s t e r and 
d o c t o r when i t was s a i d of him t h a t he had t a u g h t 
II upwards of f o u r hundred p u p i l s , m o s t l y 
not d e s t i n e d f o r the m i n i s t r y . " ( 2 ) 
One of the s u b j e c t s i n c l u d e d i n the c u r r i c u l u m of h i s 
h i g h e r s c h o o l a t F i n d e r n was Anatomy.(3) 
Another t u t o r who was both m i n i s t e r and d o c t o r was 
I s a a c Chauncey A.M., M.D., the f i r s t t u t o r a p p o i n t e d by 
the C o n g r e g a t i o n a l Fund Board ( 1 6 9 5 ) , to Hoxton Academy, 
M o o r f i e l d s , i n 1701. Under a s u c c e s s o r , John Eames F.R.S. 
( d . 1 7 4 4 ) , Anatomy was t a u g h t a t t h i s Academy(4) and 
A r c h b i s h o p S e e k e r a t t e n d e d Eames 1 Academy b e f o r e s t u d y i n g 
m e d i c i n e i n London and abroad and t h e n b e i n g o r d a i n e d a 
M i n i s t e r of the Church of E n g l a n d , Another s t u d e n t t h e r e 
was Samuel Morton Savage, who had s t u d i e d as an a p o t h e c a r y 
w i t h h i s u n c l e i n Wapping b e f o r e e n t e r i n g Hoxton and, 
( 1 ) A s h l e y Smith. Op; c i t . Pp. 75-76. 
( 2 ) I b i d . P. 81. 
( 3 ) I b i d . 
( 4 ) M c L a c h l a n . Op. c i t . P. 119. 
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" i n 1744, w h i l e s t i l l a p u p i l , he was 
made a s s i s t a n t t u t o r i n - n a t u r a l s c i e n c e and c l a s s i c s . ."( 1) 
Anatomy was a l s o i n c l u d e d as a s u b j e c t a t the second 
Hoxton Academy (whi c h took over i n 1791 the p r e m i s e s 
v a c a t e d by the above e s t a b l i s h m e n t some s i x y e a r s e a r l i e r ) 
u n t i l a t l e a s t 1805 when a r e p o r t of the e x a m i n a t i o n s 
makes mention of the s u b j e c t s Anatomy and E l o c u t i o n . ( 2 ) 
P h i l i p Doddridge, w h i l s t a s t u d e n t a t K i b w o r t h 
Academy ( 1 7 1 5 - 1 7 2 3 ) , noted i n a l e t t e r t h a t the t h i r d 
h a l f - y e a r of the c o u r s e t h e r e c o n t a i n e d a w e e k l y l e c t u r e 
i n Anatomy, bas e d on Eames' c o u r s e mentioned a b o v e . ( 3 ) 
T h i s Academy moved l a t e r to H i n k l e y and then to Market 
Harborough and f i n a l l y s e t t l e d under Doddridge a t Northampton 
i n 1729. Here, both N a t u r a l H i s t o r y and Anatomy were 
i n c l u d e d i n the t h i r d y e a r of the s y l l a b u s and a m i c r o s c o p e 
was o b t a i n e d . ( 4 ) Job Or t o n , w r i t i n g of the e a r l i e r c o u r s e s 
of s t u dy i n t h i s Academy, noted: 
"Some o t h e r A r t i c l e s were touched upon, e s p e c i a l l y 
H i s t o r y . n a t u r a l and c i v i l . as the s t u d e n t s proceeded 
i n t h e i r Course A d i s t i n c t view of t he Anatomy 
of the human Body was g i v e n them " ( 5 ) 
The same author commented t h a t n a t u r a l and c i v i l 
h i s t o r y were t a u g h t , 
" i n o r d e r to e n l a r g e t h e i r U n d e r s t a n d i n g s 
and g i v e them V e n e r a b l e I d e a s of the Works and 
P r o v i d e n c e of God." 
( 1 ) D.N.B. 
(2 ) M c Lachlan. Op. c i t . P. 239. 
( 3 ) I b i d . P. 137. 
( 4 ) A s h l e y Smith. Op. c i t . P. 135. 
( 5 ) Bogue & B e n n e t t . ' H i s t o r y of D i s s e n t e r s . ' 1810. 
V o l . I I I . P. 306. 
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Human anatomy was a l s o thought to be i m p o r t a n t : 
" as i t tended to promote t h e i r V e n e r a t i o n 
and Love f o r the g r e a t A r c h i t e c t of t h i s amazing 
Frame, whose wonders of p r o v i d e n t i a l I n f l u e n c e a r e 
so a p p a r e n t i n i t s Support, Nourishment and Motion: 
and a l l c o n c u r r e d to r e n d e r them a g r e e a b l e and u s e -
f u l i n C o n v e r s a t i o n , and to s u b s e r v e t h e i r honourable 
Appearance i n the M i n i s t r y . " ( l ) 
O rton's was an e x c e l l e n t a c c o u n t showing the r e l i g i o u s 
background of t h e s e s t u d i e s i n the n a t u r a l s c i e n c e s i n 
the s e v e n t e e n t h , e i g h t e e n t h and n i n e t e e n t h c e n t u r i e s 
amongst the D i s s e n t e r s . The anatomy l e c t u r e s mentioned 
were c o n t i n u e d when the Academy moved to D a v e n t r y under 
C a l e b Ashworth i n 1752, the y e a r f o l l o w i n g Doddridge's 
d e a t h . 
McLachlan mentions a volume of s h o r t h a n d n o t e s of 
C h e m i s t r y and Zoology l e c t u r e s w r i t t e n by B e n j a m i n Penn 
who was a s t u d e n t a t D a v e n t r y Academy about 1779-83. 
I t i s p o s s i b l e t h a t t h e s e l e c t u r e s were t a k e n down from 
Timothy E e n r i c k who was s c i e n c e t u t o r a t D a v e n t r y from 
1779 u n t i l 1 7 8 4 . ( 2 ) 
The m a n u s c r i p t d i a r y of John Moore, t u t o r a t an 
Academy kept a t T i v e r t o n (1721-29) l i s t s some of the books 
he a c q u i r e d f o r the l i b r a r y and t r e a t i s e s on m e d i c i n e and 
s u r g e r y were i n c l u d e d amongst t h o s e v o l u m e s . ( 3 ) 
W a r r i n g t o n Academy opened i n 1757 w i t h t h r e e t u t o r s 
and t h r e e s t u d e n t s . 
( 1 ) Job Orton. Quoted i n A s h l e y Smith. 
( 2 ) M c L a c h l a n . Op. c i t . P. 296. 
( 3 ) M c L a c h l a n . Op. c i t . P. 14. 
Op. c i t . P. 134. 
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" I n 1760 the ' p l a n 1 of e d u c a t i o n f o r the f u l l 
c o u r s e and f o r the s p e c i a l t h r e e y e a r s ' c o u r s e was 
p u b l i s h e d ; - A s t u d e n t t a k i n g t h e f u l l c o u r s e was to 
spend h i s f i r s t y e a r l e a r n i n g languages and e l e m e n t a r y 
m a t h e m a t i c s . I n h i s second y e a r , the s t u d y of l a n -
guages was c o n t i n u e d , and L o g i c , more advanced 
Mathematics, ' N a t u r a l H i s t o r y ' and an ' I n t r o d u c t i o n 
to N a t u r a l P h i l o s o p h y ' were t a k e n " . ( l ) 
J o s e p h P r i e s t l e y l e c t u r e d to s t u d e n t s a t Wa r r i n g t o n 
from 1761-67, and d u r i n g one y e a r he was known to have 
d e l i v e r e d a c o u r s e of 15 - 20 l e c t u r e s i n Anatomy.tl) I n 
1766 he wrote: 
" I had a l i t t l e s c h o o l l i b r a r y , c o n s i s t i n g 
c h i e f l y of books of n a t u r a l and c i v i l h i s t o r y " ( 3 ) 
P r i e s t l e y was s u c c e e d e d t h e r e by John R e i n h o l d 
F o r s t e r , a n a t u r a l i s t , b o t a n i s t and one-time e x p l o r e r 
w i t h Cooft, who l e c t u r e d i n f o r e i g n languages and N a t u r a l 
H i s t o r y . ( 4 ) 
"At W a r r i n g t o n l e c t u r e s were g i v e n a t d i f f e r e n t 
t i m e s by v a r i o u s t u t o r s on d i f f e r e n t b r a n c h e s of 
Mathematics, on M i n e r a l o g y , P h y s i o l o g y , and Anatomy."(5) 
A c c o r d i n g to the t i m e t a b l e , c i r c a 1778, Anatomy 
and C h e m i s t r y l e c t u r e s were g i v e n t w i c e per week: 
"Of e x t e r n a l l e c t u r e r s i n the Academy, one was 
pre-eminent, John A i k i n , M.D., only son of the 
D i v i n i t y t u t o r ... (See P. 88) B e f o r e s e t t l i n g 
i n p r a c t i c e a t W a r r i n g t o n , he had w r i t t e n an ' E s s a y 
on the L i g a t u r e of A r t e r i e s ' , a f t e r w a r d s p u b l i s h e d 
( 1 ) I b i d . P. 210. 
( 2 ) I b i d . P. 215. 
( 3 ) I . P a r k e r . Op. c i t . P. 117., q u o t i n g from ' L i f e and 
Correspondence of J o s e p h P r i e s t l e y . ' 1832. J . T . R u t t . 
V o l . I . P. 64. 
14) Rev. W. T u r n e r . 'Warrington Academy•. 1957. P. 29. 
( 5 ) H. McLachlah. 'Warrington Academy. 1 Chetham Soc. 
1943. P. 26. 
w i t h 'Cases on S u r g e r y 1 ' b y C h a r l e s White, an eminent 
Manchester surgeon, of whom f o r t h r e e y e a r s he was a 
p u p i l . Dr. A i k i n l e c t u r e d i n the Academy ( c i r c a 1777) 
f o r the hare f e e s p a i d by s t u d e n t s , g i v i n g c o u r s e s 
i n a l t e r n a t e y e a r s ( l ) on Anatomy and P h y s i o l o g y , .. 
( 2 ) on C h e m i s t r y ; c h i e f l y f o r the b e n e f i t of young 
men d e s t i n e d f o r the p r o f e s s i o n of m e d i c i n e . " ( 1 ) 
I n the same passage McLachlan goes on to note t h a t 
out of t w e n t y - t h r e e s t u d e n t s t a k i n g the m e d i c a l c o u r s e , 
f o u r t e e n went on to f u r t h e r m e d i c a l s t u d i e s a t E d i n b u r g h , 
a f u r t h e r s i x were i n c l u d e d i n the D i c t i o n a r y of N a t i o n a l 
B i o g r a p h y and a n o t h e r t h r e e i n c l u d e d i n Hunks' ' R o l l of 
the C o l l e g e of P h y s i c i a n s . ' ! ( 2 ) 
M c Lachlan w r i t e s a f u r t h e r note about A i k i n ' s work: 
" A i k i n p u b l i s h e d i n 1782 f o r the use of h i s 
c l a s s e s a ' S k e t c h of Animal Anatomy' (Anon.) and 
'Heads of C h e m i s t r y ' From an octavo m a n u s c r i p t 
volume, w r i t t e n i n s h o r t h a n d , we l e a r n a l i t t l e more 
of A i k i n 1 s work a t W a r r i n g t o n . Thomas M a r t i n e a u ' s 
b r o t h e r , P h i l l i p Meadows, was a s t u d e n t a t W a r r i n g t o n , 
became 1 a d i s t i n g u i s h e d surgeon a t Norwich and d i e d 
a t t h e e a r l y age of 37. The m a n u s c r i p t i s e n t i t l e d 
' H a l l e r ' s E l e m e n t s of P h y s i o l o g y , e t c . , a b r i d g e d by 
John A i k i n , L e c t u r e r i n Anatomy and C h e m i s t r y i n the 
Academy a t W a r r i n g t o n . 1 I t i s d a t e d 1781, and com-
p r i s e s two volumes. A p e n c i l note i n volume I r u n s : 
' T h i s i s not m e r e l y a t r a n s l a t i o n of H a l l e r ' s ' F i r s t 
L i n e s ' , but i t i s a b r i d g e d d i r e c t l y from H a l l e r ' s 
g r e a t work 'Elementa P h y s i o l o g i a e 1 i n e i g h t volumes 
q u a r t o . 1 " ( 3 ) 
Of the alumni of the Academy, i n a d d i t i o n to the 
above, s p e c i a l l y noteworthy are Thomas P e r c i v a l , F.R.S., M.D., 
the b o t a n i s t Markham S a l i s b u r y , George F o r s t e r , who 
emulated R e i n h o l d F o r s t e r by t r a v e l l i n g w i t h Cook on 
I b i d . P. 75. 
I b i d . 
I b i d . 
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l a t e r voyages and who became P r o f e s s o r of N a t u r a l H i s t o r y 
a t C a s s e l , and C a l e b H i l l i e r P a r r y , F.R.S., M.D., an 
a g r i c u l t u r a l i s t and p h y s i c i a n . ( l ) 
M cLachlan draws a t t e n t i o n , i n a n o t h e r book, to the 
e x i s t e n c e of a volume of sh o r t h a n d n o t e s of l e c t u r e s g i v e n 
by George Walker, t u t o r a t W a r r i n g t o n , 1772-74. I t i s 
probable t h a t t h e s e l e c t u r e s were d e l i v e r e d a t Manchester -
Walker was a t one time i n charge of Manchester New C o l l e g e , 
(from 1798-1803) which was opened i n 1786 when W a r r i n g t o n 
c e a s e d - and the l e c t u r e s were d i v i d e d up so as to co v e r 
m a t e r i a l d e a l i n g w i t h Meteorology, Hydrography, Geology, 
M i n e r a l o g y , Botany and Zoology. Walker a l s o l e c t u r e d on 
Anatomy, p r o b a b l y b a s i n g t h o s e l e c t u r e s on n o t e s t a k e n 
from the l e c t u r e s g i v e n a t E d i n b u r g h U n i v e r s i t y by A l e x a n d e r 
Munroe, a p u p i l of B o e r h a a v e 1 s . ( 2 ) B e f o r e the Academy made 
i t s f i r s t move from Manchester to York i n .1803, s t u d e n t s 
a t t e n d e d l e c t u r e s a t the C o l l e g e of A r t s and S c i e n c e s , 
i n Manchester ( 1 7 8 3 - 1 7 9 4 ) , where l e c t u r e s i n Anatomy and 
P h y s i o l o g y were g i v e n by C h a r l e s and Thomas W h i t e . ( 3 ) 
John C o l l e t R y l a n d , who a t t e n d e d the B a p t i s t Academy 
i n B r i s t o l d u r i n g the p e r i o d of B e r n a r d F o s k e t t ' s t u t o r -
s h i p , ( 1 7 2 0 - 1 7 5 8 ) , i n d i c a t e d t h a t , i n 1744, h i s own p r i v a t e 
s t u d i e s t h e r e i n c l u d e d Anatomy, and i t i s known t h a t 
1) M c L a c h l a n . Op. c i t . P. 75. 
2) M c L a c h l a n . ' E n g l i s h E d u c a t i o n under the T e s t A c t s . ' 
Pp. 295-6. 
( 3 ) Thomas G. W. 'A Study of the Developments towards 
the P r i n c i p l e s and P r a c t i c e of Modern E d u c a t i o n , 
as shown by the D i s s e n t i n g Academies i n E n g l a n d . ' 
M.A. T h e s i s . London. 1949. P. 127. 
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F o s k e t t d i d l e c t u r e on N a t u r a l H i s t o r y , amongst o t h e r 
s u b j e c t s . ( l ) H i s son, John R y l a n d ( 1 7 5 3 - 1 8 2 5 ) , f o l l o w e d 
C a l e b E v a n s as d i r e c t o r of the same Academy i n 1799. A 
keen n a t u r a l h i s t o r i a n , he s a i d i n a sermon, 
"By the l o v e of the w o r l d , h e r e p r o h i b i t e d , i s 
not to be u n d e r s t o o d our t a k i n g p l e a s u r e i n a s u r v e y 
of the c r e a t i o n around us; a l o v e of the s c i e n c e of 
astronomy, or geography; or the s t u d y of n a t u r a l 
h i s t o r y , i n any of i t s b r a n c h e s - zoology, botany, 
m i n e r a l o g y , e t c . , i f t h e s e a r e r e n d e r e d s u b s e r v i e n t 
to our c o n t e m p l a t i o n of the power, wisdom, and good-
ne s s of the g r e a t C r e a t o r and i f we do not r e s t i n 
the s i m p l e a d m i r a t i o n of h i s n a t u r a l p e r f e c t i o n s ; 
but are l e d to r e a l i z e h i s - m o r a l a t t r i b u t e s , h i s 
moral government, and our o b l i g a t i o n s to s e r v e and 
g l o r i f y him, and to v a l u e h i s f a v o u r as b e t t e r t h a n 
l i f e . " ( 2 ) 
A nother r e a s o n t h a t R y l a n d put f o r w a r d f o r p u r s u i n g 
t h e s e s t u d i e s was t h a t , 
" the knowledge of the works of n a t u r e 
t e n d s indeed to e n l a r g e the mind, as we r e a d of 
Solomon."(3) 
Amongst the a p p a r a t u s t h i s Academy p o s s e s s e d was a 
m i c r o s c o p e and R y l a n d 
" o r g a n i s e d e x c u r s i o n s f o r the boys to 
c o l l e c t p l a n t s f o r h e r b a r i u m s . " ( 4 ) 
and Andrew G i f f o r d p r e s e n t e d a volume of n o t e s to the 
B a p t i s t Academy L i b r a r y i n 1780 i n which a p a s s i n g r e f -
e r e n c e was made to "our c o u r s e of N a t u r a l H i s t o r y and 
P h y s i c s " ( 5 ) a t B r i s t o l . 
(1) A s h l e y Smith. Op. c i t . Pp. 210-211. 
( 2 ) A s h l e y S m i t h . Op. c i t . P. 216, q u o t i n g R y l a n d 
• P a s t o r i a . l M e m o r i a l s ' V o l . I I . P. 285. 1828. 
( 3 ) I b i d . 
( 4 ) Hans. Op. c i t . P. 62. 
( 5 ) M c L a c b l a n . Op. c i t . Appendix I . P. 276. 
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Homerton Academy ( 1 7 3 0 - 1 8 2 0 ) , a f t e r moves from 
Newington Green and M i l e End, became a t r a i n i n g s c h o o l 
f o r m i n i s t e r s and was c o n t r o l l e d by the S c h i s m a t i c and 
C a l v a n i s t i c K i n g ' s Head S o c i e t y ( 1 7 3 0 ) . From 1801, 
Dr. John Pye Smith was t u t o r t h e r e i n S c i e n c e and languages; 
"Moral S c i e n c e , L o g i c , E t h i c s , Pneumatology, 
P h y s i o l o g y , Anatomy and C h e m i s t r y were s u b j e c t s i n 
which he was k e e n l y i n t e r e s t e d , and he had some know-
ledge of Botany, M a t e r i a Medica and the Theory of 
P h y s i c " ( l ) " I n h i s I n a u g u r a l A d d r e s s , 
Pye Smith o u t l i n e d the P l a n of S t u d i e s i n h i s d e p a r t -
ment. L e c t u r e s on N a t u r a l P h i l o s o p h y , Astronomy, 
C h e m i s t r y and N a t u r a l H i s t o r y were to occupy two 
y e a r s - two l e c t u r e s a week."(2) 
Samuel S t e n n e t t , who kept an Academy i n London f o r a 
few y e a r s from 1758, p u b l i s h e d , i n 1783, h i s s u g g e s t i o n s 
f o r a wide c u r r i c u l u m f o r s t u d e n t s undergoing m i n i s t e r i a l 
t r a i n i n g ; 
"Under N a t u r a l S c i e n c e s a r e mentioned Astronomy, 
Zoology and Botany, and the s t u d y c o n s i s t i n g of 
' d i l i g e n t e n q u i r y i n t o the works of n a t u r e , i n o r d e r 
to c o l l e c t thence e n l a r g e d and e x a l t e d i d e a s of the 
p e r f e c t i o n s of d e i t y . ' " ( 3 ) 
I t seems, from the above r e f e r e n c e s , t h a t what l i t t l e 
t e a c h i n g of b i o l o g i c a l s u b j e c t s t h e r e was i n the D i s s e n t i n g 
Academies d u r i n g the p e r i o d under s c r u t i n y was a n c i l l a r y 
to the m e d i c a l s t u d i e s which many of them p r o v i d e d , and 
harmonised w i t h the h u m a n i s t i c c o n c e p t i o n s c h a r a c t e r i s t i c a l l y 
h e l d by the t u t o r s . G. W. Thomas, i n summarising the 
h i s t o r y of the e a r l i e r academies makes the p o i n t t h a t 
s c i e n c e was but p o o r l y r e p r e s e n t e d i n t h e i r c u r r i c u l a . ( 4 ) 
f 3} 
Op. c i t . P. 182:;, 
I b i d . 
A s h l e y Smith. Op. c i t . Pp. 208-209. 
G. W. Thomas. Op. c i t . P. 76. 
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C e r t a i n l y t h e r e i s l i t t l e mention of any n a t u r a l s c i e n c e 
sub.ject t e a c h i n g i n t h e s e s c h o o l s u n t i l the middle of the 
e i g h t e e n t h c e n t u r y . However, by d e a l i n g a t a l l w i t h 
p r a c t i c a l d i s s e c t i o n s or w i t h N a t u r a l H i s t o r y , Botany or 
Zoology, the Academies e x h i b i t e d a s h a r p c o n t r a s t w i t h the 
Grammar S c h o o l s and U n i v e r s i t i e s i n E n g l a n d a t the same 
p e r i o d . I t would be wrong, however, to r e p r e s e n t t h e s e 
r e l a t i v e l y few i n s t a n c e s of b i o l o g i c a l t e a c h i n g as form-
i n g a system of such s c i e n t i f i c t e a c h i n g t h a t was a n y t h i n g 
more than s p a r s e . 
Can the m e d i c a l and b i o l o g i c a l s u b j e c t t e a c h i n g g i v e n 
i n some of the Academies be put i n t o some s o r t of p e r s p e c -
t i v e ? D. S. L. C a r d w e l l d i s c u s s e s the advancement of 
s c i e n c e i n g e n e r a l i n the f o l l o w i n g p a s s a g e : 
" I n the most g e n e r a l terms we can presume t h a t 
the s u c c e s s f u l p r o s e c u t i o n of s c i e n c e dependB upon 
a number of ' i n t e r n a l ' f a c t o r s , the c h i e f among 
which are.: the c u l t u r a l h e r i t a g e of a b s t r a c t know-
ledge and p r a c t i c a l t e c h n i q u e s , the f r e e c i r c u l a -
t i o n of i d e a s and c o n s t r u c t i v e c r i t i c i s m , freedom 
of r e s e a r c h , the adequate endowment of r e s e a r c h 
and the s t a t e of the a n c i l l a r y e d u c a t i o n a l m a c h i n e r y . " ( 1 ) 
A p p l y i n g C a r d w e l l * s h y p o t h e s i s we can see t h a t the 
grasp of knowledge and t e c h n i q u e s must have been l a r g e l y 
m i s s i n g because the b i o l o g i c a l s c i e n c e s , d e s p i t e some 
f a c t u a l d i s c o v e r i e s , were h a r d l y e s t a b l i s h e d as such and 
s t i l l m e r e l y the a d j u n c t s of m e d i c i n e . R e s e a r c h , such 
as i t was, was an amateur e f f o r t and p r i n c i p a l l y c l a s s i f i -
c a t o r y and the a n c i l l a r y m a c h i n e r y of e d u c a t i o n was 
( 1 ) D. S. L. C a r d w e l l . Op. c i t . P. 2. 
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r e p r e s e n t e d by the two U n i v e r s i t i e s and the Grammar Schools, 
and both i n s t i t u t i o n s n e g l e c t e d s c i e n c e t e a c h i n g . But 
the Academies did have some a c c e s s to i d e a s c i r c u l a t i n g 
from the C o n t i n e n t a l and S c o t t i s h U n i v e r s i t i e s where many 
of the l a t e r t u t o r s had been t r a i n e d . 
Some b i o l o g i c a l t e a c h i n g c o u l d o n l y be a c h i e v e d i n 
the l a t e r Academies, l i k e t h a t a t W a r r i n g t o n f o r i n s t a n c e , 
when a g r e a t e r degree of r e l i g i o u s t o l e r a n c e a l l o w e d t h e s e 
s c h o o l s to s e t t l e down and put out r o o t s , as i t were, i n 
order t h a t t h e i n f l u x of f a c t u a l knowledge and e d u c a t i o n a l 
i d e a s might be the more e f f i c i e n t l y a s s i m i l a t e d . Other 
a u t h o r s have made much of the s c i e n t i f i c b i a s which many 
of the Academies d i d r e f l e c t i n t h e i r s t u d i e s , e s p e c i a l l y 
a f t e r the t u r n of the e i g h t e e n t h c e n t u r y . The s c i e n t i f i c 
s u b j e c t s most commonly t a u g h t , a p a r t from b r a n c h e s of 
Mathematics, were N a t u r a l P h i l o s o p h y and C h e m i s t r y . These 
were s u b j e c t s which became i n c r e a s i n g l y i m p o r t a n t i n the 
t e c h n i c a l and commercial f i e l d s a f t e r 1750, as the p r o c e s s 
of i n d u s t r i a l e x p a n s i o n c o n t i n u e d i n t h i s c o u n t r y . However, 
i t must be a d m i t t e d t h a t the D i s s e n t i n g t u t o r s showed l i t t l e 
d e s i r e to a l t e r t h e i r t e a c h i n g to f a c i l i t a t e t h e i r p u p i l s ' 
s e l f - a d v a n c e m e n t a l o n e , a l t h o u g h , to a c e r t a i n e x t e n t 
t h e i r s y l l a b u s e s had to be u t i l i t a r i a n . 
E v e n s o , the r e a s o n s f o r the i n c l u s i o n of any b i o l o g i c a l 
t e a c h i n g found i n the Academies can h a r d l y have been w h o l l y 
u t i l i t a r i a n . Why t h e n s h o u l d t h e y , almost a l o n e of s c h o l a s -
t i c b o d i e s , have i n c l u d e d some N a t u r a l H i s t o r y , or Botany, 
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or Zoology i n t b e i r c u r r i c u l a ? 
There were many i n f l u e n c e s a t work amongst t h e body 
of Nonconformist t e a c h e r s . The D i s s e n t i n g Academies 
had s u d d e n l y been formed to p r o v i d e an e d u c a t i o n f o r the 
c h i l d r e n of the a d h e r e n t s of D i s s e n t . There i s no r e a s o n 
to suppose t h a t n o n - c o n f o r m i s t p a r e n t s then, as now, would 
not demand a good e d u c a t i o n and one adapted to contemporary 
l i f e . I f s y l l a b u s e s changed and broadened, as t h e y un-
d o u b t e d l y d i d d u r i n g the h i s t o r y of the Academies, then 
such e x p a n s i o n must have been p a r t i a l l y due to the p r e s s u r e 
of demand. However, t h e s e s c h o o l s were w e l l a t t e n d e d 
d u r i n g the e i g h t e e n t h c e n t u r y , because of the r e l a t i v e 
b r e a d t h of t h e i r s t u d i e s . Many A n g l i c a n s are known to 
have gained an e d u c a t i o n i n D i s s e n t i n g Academies and t h e r e 
was o f t e n no d i f f i c u l t y i n o b t a i n i n g s t u d e n t s . Thus i t 
cannot be assumed t h a t p a r e n t a l p r e s s u r e was the c r i t i c a l 
f a c t o r i n c a u s i n g the Academies to widen the scope of the 
s t u d i e s t h e y o f f e r e d ; i f the e d u c a t i o n p r o v i d e d by t h e s e 
s c h o o l s was p o p u l a r l y h e l d to be s u p e r i o r to t h a t o b t a i n -
a b l e a t Grammar S c h o o l s and U n i v e r s i t i e s i n E ngland then 
the c a u s e s of t h i s s u p e r i o r i t y were more l i k e l y t o be found 
' i n t e r n a l l y ' , i n the i d e a l s of the D i s s e n t e r s t h a n i n the 
p r e s s u r e of p a r e n t a l i n t e r f e r e n c e . 
One argument used c o n t i n u o u s l y i n e d u c a t i o n wherever 
the i n t r o d u c t i o n of new s u b j e c t - m a t t e r i n t o a c u r r i c u l u m 
i s mooted i s t h a t the new m a t e r i a l w i l l s e r v e to i n c r e a s e 
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the mental awareness of i t s r e c i p i e n t ; the n o v e l t y , i n 
t h i s c o n t e x t , i s l i k e n e d to a s o r t of whetstone to make 
the i m a g i n a t i o n keener and to i n c u l c a t e d e s i r a b l e h a b i t s 
of l o g i c a l i n f e r e n c e . T h i s i s a w e l l - t r i e d s h i b b o l e t h 
and t h e r e i s no r e a s o n to suppose t h a t the t u t o r s i n the 
Academies d i d not, on o c c a s i o n s , use i t . 
From 1600 onwards t h e r e runs through the e d u c a t i o n a l 
a c t i v i t i e s and w r i t i n g s of the r e f o r m e r s a s t r e a k of 
r a t i o n a l i s m which supposed t h a t , b e c a u se of h i s p o s s e s s i o n 
of the power of Reason, man o c c u p i e d an a p i c a l p o s i t i o n 
w i t h r e g a r d to n a t u r a l l i f e , and t h i s d o c t r i n e f o r g e d 
a d i r e c t p h i l o s o p h i c a l l i n k between man and God. R a t i 6 n a l -
isra demanded t h a t r e a s o n be the u l t i m a t e a u t h o r i t y i n 
r e l i g i o u s m a t t e r s . The power of r e a s o n i n g was to be 
a p p l i e d to the o n l y two s o u r c e s of God's purpose, the 
Book and H i s c r e a t i o n s . 
"The S c r i p t u r e p r e s c r i b e s g e n e r a l r u l e s , but 
l e a v e s " us to apply them; i t names and demands the 
s e v e r a l v i r t u e s , and p o i n t s out some of the p r i n c i p a l 
i n s t a n c e s i n which we are to p r a c t i s e them; but 
l e a v e s us f o r e x a c t and thorough of them to the 
e x e r c i s e of our own r e a s o n , and a c a r e f u l o b s e r v a -
t i o n of our own tempers, and of human l i f e . " ( l ) 
I t f o l l o w e d t h a t i f men were to f i n d God and under-
s t a n d H i s purpose, a knowledge of the c o n t e n t and pro-
c e s s e s of Nature became a v i t a l and i n t e g r a l p a r t of t h e i r 
s t u d i e s . B a x t e r wrote, i n h i s 'Reformed P a s t o r 1 , ( 1 6 5 5 / 7 ) , 
"Your s t u d y of P h y s i c k s and o t h e r S c i e n c e s , 
i s not worth a r u s h , i f i t be not.God by them t h a t 
( l ) A s h l e y Smith. Op. c i t . P. 102, q u o t i n g Thomas Amory. 
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you seek a f t e r . ; To see and admire, to r e v e r e n c e 
and adore, to l o v e and d e l i g h t i n God a p p e a r i n g to 
us i n h i s works, and p u r p o s e l y to peruse them f o r the 
knowledge of God, t h i s i s the t r u e and o n l y P h i l o s o p h y . . " ( 1 
The P u r i t a n 'frame of Mind,' a d m i t t e d l y a g e n e r a l i s a t i o n , 
was a s e r i o u s one dominated by a w h o l l y p e r s o n a l r e l a t i o n -
s h i p w i t h the C r e a t o r . Study, theny was the aim of many 
of the D i s s e n t e r s and t h e i r h a b i t of d o ubting e s t a b l i s h e d 
a u t h o r i t y made a f e r t i l e f i e l d f o r the s p r e a d of R a m i s t 
doubts about a c c e p t e d s c i e n t i f i c knowledge. I t was an 
e x c e l l e n t t h i n g when a l l t h a t A r i s t o t l e wrote was not 
b l i n d l y a c c e p t e d but probed e x p e r i m e n t a l l y . G. W. Thomas 
has something to say c o n c e r n i n g t h i s new s p i r i t w i t h 
which the D i s s e n t e r s approached the s c i e n c e s . 
" A f t e r the r e - i m p o s i t i o n of r e l i g i o u s t e s t s a t 
Oxford and Cambridge, t h e y were f r e e to g i v e ex-
p r e s s i o n to t h i s o p i n i o n i n t h e i r own e d u c a t i o n a l 
i n s t i t u t i o n s . The i n t r o d u c t i o n of e x p e r i m e n t a l 
s c i e n c e i n t o the c u r r i c u l a of the academies was not 
m e r e l y the r e s u l t of s u b s e r v i e n c e to p a s s i n g f a s h i o n , 
or the needs of p r o f e s s i o n a l t r a i n i n g . . I t was an 
acknowledgement by the D i s s e n t e r s t h a t the arguments 
of the s c i e n t i s t s were p r e f e r a b l e to t h o s e of the 
A r i s t o t e l i a n s . The growing development of i n t e r e s t 
i n the v a l u e of e x p e r i m e n t r a n s i d e by s i d e w i t h 
the w i d e n i n g a c c e p t a n c e of the b e l i e f i n the r i g h t of 
an i n d i v i d u a l to c r i t i c i s e a u t h o r i t y . . . . . " ( 2 ) 
A f i n a l comment upon the P u r i t a n a t t i t u d e towards 
Nature and s c i e n c e i s p r o v i d e d by D. S. L. C a r d w e l l and 
i s , I t h i n k , p e r t i n e n t a t t h i s p o i n t : -
"Another s t u d y of the r e l a t i o n s h i p between 
r e l i g i o n and s c i e n c e , t h i s . t i m e i n s e v e n t e e n t h -
c e n t u r y E n g l a n d , forms p a r t of a v e r y i n t e r e s t i n g 
( 1 ) I b i d . P. 285. 
( 2 ) G. W. Thomas. Op. c i t . P. 74. 
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paper by R. K. Merton. F o l l o w i n g a s u g g e s t i o n of 
Max Weber's, Merton examines i n g r e a t d e t a i l the con-
n e x i o n s between P u r i t a n i s m and s c i e n c e ; and, a f t e r 
c a r e f u l a n a l y s i s r e a c h e s the c o n c l u s i o n t h a t the 
C a l v a n i s t cosmology c o u p l e d w i t h the c h a r a c t e r i s t i c 
' e t h i c ' aB expounded i n sermons and r e l i g i o u s w r i t i n g s 
p r o v i d e d s t r o n g s t i m u l i f o r the development of s c i e n c e . 
T h i s , he c l a i m s , i s v a l i d a t e d by the v e r y l a r g e number 
of P u r i t a n s a c t i v e i n s e v e n t e e n t h - c e n t u r y s c i e n c e and 
a s s o c i a t e d w i t h such e n t e r p r i s e s as the f o u n d a t i o n 
of the R o y a l S o c i e t y . I t i s i m p o r t a n t to n o t i c e 
t h a t Merton does not m a i n t a i n t h a t r e l i g i o n i s the 
independent and s c i e n c e the dependent v a r i a b l e ; nor 
does he s u g g e s t t h a t a s e t of r e l i g i o u s b e l i e f s i s 
s u f f i c i e n t to a c c o u n t f o r the emergence of g r e a t 
s c i e n t i s t s , the Newtons and the B o y l e s of t h i s w o r l d . 
On the c o n t r a r y , he s a y s q u i t e e x p l i c i t l y t h a t the 
r e l a t i o n s h i p between r e l i g i o n and s c i e n c e was one of 
r e c i p r o c a l r e a c t i o n . " ( 1 ) 
I t would seem r e a s o n a b l e to summarise t h e s e s u g g e s t i o n s 
by s a y i n g t h a t t h e r e d e v e l o p e d amongst the P u r i t a n s an 
a t t i t u d e of i n q u i r y i n t o the r e a s o n s f o r t h e i r e x i s t e n c e 
and of the t h i n g s t h a t s u r r ounded them. That t h e i r w o r l d 
was p r o v i d e d and governed w h o l l y by God was a n e c e s s a r y 
p a r t of t h e i r b e l i e f s and t h e i r f a i t h ; t h e r e f o r e , i n order 
to b e g i n to u n d e r s t a n d the D e i t y i t was f i r s t i m p e r a t i v e 
t h a t t h e y knew more about the t a n g i b l e e x p r e s s i o n s of the 
w i l l of t h e i r C r e a t o r and, by t h e s e means, thus come to 
a c l o s e r u n d e r s t a n d i n g of Him and of t h e m s e l v e s . 
A n o t a b l e f e a t u r e of the l a t e r Academies was t h e i r 
tendency to s p e c i a l i s e i n c e r t a i n s u b j e c t s ; i n most, the 
s t u d e n t s were a l l o w e d a freedom of e n q u i r y i n s t a r t l i n g 
c o n t r a s t w i t h t h a t of the Grammar S c h o o l s and U n i v e r s i t i e s . 
There was a l s o , as i s mentioned above, a c e r t a i n l i b e r a l i t y 
( l ) D. S. L. C a r d w e l l . Op. c i t . P. 5., d i s c u s s i n g 
R. K. Merton's ' S c i e n c e , Technology and S o c i e t y i n 
the 17th C e n t u r y E n g l a n d ' O s i r i s . V o l . 4. 1938. Pp.360-63S 
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towards the e n t r a n c e i n t o them of A n g l i c a n s , a f e a t u r e 
which p e r s i s t e d u n t i l the o n s e t of t h e i r d e c l i n e . A f t e r 
the a c c e s s i o n of George I , the A c t s a g a i n s t them were not 
e n f o r c e d and the Academies c e a s e d to be p e r i p a t e t i c , 
s e t t l e d and began t h e i r e x p a n s i o n and e x p e r i m e n t i n g . Many 
of the t u t o r s were F e l l o w s of the R o y a l S o c i e t y - John 
Eames and John Ward of M o o r f i e l d s , John H o r s l e y of Morpeth, 
George Walker of W a r r i n g t o n and Manchester, Abraham Re e s , 
Andrew K i p p i s and John C o r r i e of Hackney, f o r i n s t a n c e -
and so t h e y were i n cont.act w i t h c u r r e n t s c i e n t i f i c thought 
of which b i o l o g i c a l s t u d i e s , a l t h o u g h forming a i minor 
p a r t of the R o y a l Society.'', a d i s c u s s i o n s , were not e x c l u d e d . 
I n c e r t a i n of the D i s s e n t i n g . Academies, t h e n , t h e r e 
were e x p e r i m e n t s i n e d u c a t i o n which produced schemes of 
study t h a t were p r o n o u n c e d l y l i b e r a l i n so f a r as they 
showed b r e a d t h of s u b j e c t s a l l i n t e r w o v e n i n r e s p o n s e to 
a b a s i c a l l y h u m a n i s t i c c o n c e p t of l i f e . 
"The major m e r i t of t h e s e s c i e n t i f i c s t u d i e s 
was as Adamson has r i g h t l y s a i d t h a t t h e y 'formed p a r t 
of the o r d i n a r y scheme of work f o r a l l s t u d e n t s , and 
e x p e r i m e n t a l s t u d y c a r r i e d on w i t h i n the l i m i t s of 
a s i n g l e b u i l d i n g must have e n t e r e d more i n t i m a t e l y 
i n t o the d a i l y l i f e of the m a j o r i t y of the p u p i l s 
t h a n was the c a s e a t Oxford or C a m b r i d g e ' " ( 1 ) 
I t i s e a s y , when d i s c u s s i n g s c i e n c e t e a c h i n g i n t h e s e 
s c h o o l s to g i v e a g l o w i n g a c c o u n t f o r the e v i d e n c e i s both 
w e l l documented and v o l u m i n o u s . T h i s i s not p o s s i b l e , 
however, when N a t u r a l H i s t o r y and l i k e s u b j e c t s a r e con-
s i d e r e d ; but i n a p u r e l y r e l a t i v e s e n s e , when the o t h e r 
( l ) G; W. Thomas. Op. c i t . P. 78. 
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e d u c a t i o n a l i n s t i t u t i o n s a r e compared w i t h them, the 
Academies show a r e m a r k a b l e endeavour i n t h i s s o r t of 
t e a c h i n g and the t u t o r s engaged i n i t were men w e l l q u a l 
f i e l and grounded i n t h e i r s u b j e c t s . 
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CHAPTER I I 
THE PRIVATE SCHOOLS 
B e f o r e the S t a t e was i n f l u e n c e d to t a k e p a r t i n the 
p r o v i s i o n of s c h o o l i n g f o r the c h i l d r e n of t h i s c o u n t r y , 
much of the e d u c a t i o n t h a t was p r o v i d e d was o r g a n i s e d 
p r i v a t e l y . I n the p r e c e d i n g c h a p t e r some ac c o u n t has been 
g i v e n of a s p e c t s of s c i e n t i f i c t e a c h i n g which were a v a i l -
a b l e to s t u d e n t s i n s e v e r a l of 'the D i s s e n t i n g Academies; 
f u r t h e r , an attempt has been made to i n v e s t i g a t e the 
r e a s o n s f o r b i o l o g i c a l m a t e r i a l h a v i n g been i n c l u d e d i n 
the s y l l a b u s e s of t h o s e D i s s e n t i n g Academies. A c c o r d i n g l y 
I propose to t r e a t t h o s e P r i v a t e s c h o o l s and Academies, 
about which e v i d e n c e i s a v a i l a b l e to show t h a t i n them 
s u b j e c t s of a b i o l o g i c a l n a t u r e were t a u g h t , i n a somewhat 
s i m i l a r manner. 
I n the t w e n t i e t h c e n t u r y , because the S t a t e s e e k s to 
guarantee and, i n p a r t , p r o v i d e a system of u n i v e r s a l 
e d u c a t i o n , the e r r o n e o u s a s s u m p t i o n i s o f t e n made t h a t 
the terms ' s c h o o l i n g ' and ' e d u c a t i o n ' are synonomous ones. 
Even i f we a c c e p t t h a t e d u c a t i o n i s most p r o p e r l y a forma-
t i v e p r o c e s s whereby b a s e s of t e c h n i q u e s of i n q u i r y about 
t h i n g s a re i n i t i a t e d t h i s does not mean t h a t what goes on 
i n the s c h o o l s under the g u i s e of e d u c a t i o n i s n e c e s s a r i l y 
the same t h i n g . A lthough the t u t o r s of some of the D i s s e n t -
i n g Academies were i n t e n t on p u r s u i n g the meanings of the 
works and words of God and so i n t e r e s t e d t h e m s e l v e s and 
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t h e i r s t u d e n t s i n n a t u r a l phenomena i t was a l s o t r u e t h a t 
t h e i r s t u d e n t s were equipped, a t the same t i m e , to e n t e r 
a p r o f e s s i o n . I t i s not s u g g e s t e d t h a t t h e D i s s e n t i n g 
Academy t u t o r s were w h o l l y concerne.d w i t h m a t e r i a l i s m 
i n e d u c a t i o n , and i n f a c t a note to the c o n t r a r y has been 
i n c l u d e d above ( s e e P. 5 1 ) . However, i t i s d i f f i c u l t 
indeed to d i v o r c e what i s t a u g h t i n any e s t a b l i s h m e n t 
from the f a c t s of economic s u r v i v a l , whether t h i s be of 
the i n d i v i d u a l or of the community. C e r t a i n l y the P r i v a t e 
Academies k e p t f o r p r o f i t were m a t e r i a l i s t i c ; what Halevy 
wrote of s u c h s c h o o l s i n the n i n e t e e n t h c e n t u r y was t r u e 
of any w h e r e i n the owner was a tradesman d e a l i n g i n 
' e d u c a t i o n ' : -
"The S t a t e s t i l l s tood a s i d e . E v e r y t h i n g was 
s t i l l l e f t to the same f o u n d a t i o n s of a n c e s t r a l p i e t y , 
the endowed s c h o o l s . These were the p u b l i c s c h o o l s 
where t h e c h i l d r e n of the g e n t r y and upper middle 
c l a s s r e c e i v e d t h e i r e d u c a t i o n and the grammar s c h o o l s 
a t t e n d e d by the c h i l d r e n of the lower middle c l a s s . 
Around t h e s e v e n e r a b l e i n s t i t u t i o n s , and some more 
r e c e n t f o u n d a t i o n s which s t r o v e to i m i t a t e them, was 
the same o l d w e l t e r of p r i v a t e s c h o o l s , whose head-
master might o c c a s i o n a l l y be an e n t h u s i a s t i c and 
d i s i n t e r e s t e d e d u c a t i o n a l r e f o r m e r , but was more 
o f t e n a tradesman, i n t e n t on making h i s p r o f i t out 
of h i s c u s t o m e r s . " ( 1 ) 
T h i s i s a gloomy vie w and i t i s my purpose to t r a c e 
j u s t how f a r i t i s j u s t i f i e d , but f i r s t some a c c o u n t of 
the growth of the p r i v a t e s c h o o l system i s n e c e s s a r y . No 
m a t t e r what t h e i r form may be, e x i s t i n g i n s t i t u t i o n s , 
i n e d u c a t i o n as e l s e w h e r e , are always the t a r g e t s f o r 
( l ) E . H a l e v y , ' I m p e r i a l i s m and the R i s e of Labour.' 
Benn. 1951 edn. P. 148. 
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r e f o r m e r s and p h i l o s o p h e r s - people whose common ground 
i s o f t e n a d i s t a s t e f o r the s t a t u s quo - and i t i s as 
w e l l t h a t men s h o u l d f e e l t h a t they can i n f l u e n c e the 
r e p l a c e m e n t of an e x i s t i n g system w i t h one t h a t t h e y b e l i e v e 
to be s u p e r i o r f o r out of t h i s d i s a g r e e m e n t can come p r o g r e s s . 
New i d e a s , when put i n t o p r a c t i c e , r e p r e s e n t e v o l u t i o n a t 
work. However, s i n c e the e v o l u t i o n a r y p r o c e s s i s not 
i n v a r i a b l y a p r o g r e s s i v e one, many of the a t t e m p t s a t 
reform i n e d u c a t i o n have proved to have b l i n d - e n d i n g s . 
Comenius and the p a n - s o p i i s t s , f o r i n s t a n c e , aware of the 
narrowness i n h e r e n t i n t e a c h i n g grammar almost e x c l u s i v e l y 
i n s c h o o l s , proposed to widen the scope of s c h o o l s t u d i e s , 
p o s t u l a t i n g t h a t c h i l d r e n would be b e t t e r s e r v e d by a more 
comprehensive t r a i n i n g about a l l the phenomena of the 
m a t e r i a l w o r l d . M i l t o n c a r r i e d t h i s h y p o t h e s i s to i t s 
l o g i c a l c o n c l u s i o n when he proposed t h a t an e d u c a t i o n a l 
scheme f o r the p r o f e s s i o n s of s o l d i e r or s t a t e s m a n might 
w e l l embrace, i n the s c i e n c e s a l o n e , such s t u d i e s as mathe-
m a t i c s , n a t u r a l p h i l o s o p h y , some astronomy, geography, 
n a t u r a l h i s t o r y , m e d i c i n e and anatomy, the p r a c t i c e s of 
e n g i n e e r i n g , a g r i c u l t u r e and n a v i g a t i o n and a knowledge 
of a r c h i t e c t u r e . A l l of t h i s , w i t h the i n c l u s i o n of 
Grammar, t h e o l o g y , I t a l i a n , e t h i c s , p o l i t i c s , p h i l o s o p h y 
and law, was to be completed by the time the s t u d e n t 
had r e a c h e d the age of t w e n t y - o n e . ( 1 ) M i l t o n made some 
( l ) J . M i l t o n . ' T r a c t a t e of E d u c a t i o n . 1 t a k e n from 
' M i l t o n . Complete P o e t r y and S e l e c t e d P r o s e . 1 
E d . E . H. V i s i a k . Nonesuch P r e s s 1948. Pp. 676-679. 
- 6 1 -
a t t e m p t t o p e r f o r m t h i s e n c y c l o p a e d i c brand of s c h o o l i n g 
when he t a u g h t h i s two nephews, Edward and John P h i l l i p s , 
a t A l d e r s g a t e S t . i n 1639. Other p u p i l s , r e l a t i o n s and 
the sons of f r i e n d s , j o i n e d them i n 1643, thus f o r m i n g a 
p r i v a t e s c h o o l i n which l e c t u r e s were g i v e n i n Greek and 
L a t i n , a g r i c u l t u r e , n a t u r a l h i s t o r y , a r c h i t e c t u r e , m i l i t a r y 
science and astronomy.(1) M i l t o n suggested, t o o , i n the 
' T r a c t a t e ' t h a t these s t u d i e s s h o u l d form p a r t of the 
c u r r i c u l u m i n Academies t o be opened i n E n g l i s h c i t i e s , 
when m e d i c i n e , anatomy and a knowledge of animal and vege-
t a b l e l i f e m i g h t also, be i n c l u d e d . ( 2 ) 
P h i l o s o p h i c a l condemnation of t h e grammar sc h o o l c u r r i -
culum c o n t i n u e d f o r a l o n g t i m e ; i n f a c t , i t was s t i l l 
l o u d l y v o i c e d i n the n i n e t e e n t h c e n t u r y (see Chapter V ) , 
but the endowed schools slumbered on and p a r e n t s who 
d e s i r e d any form of e d u c a t i o n f o r t h e i r c h i l d r e n o t h e r 
t h a n i n s t r u c t i o n i n the Grammars of L a t i n and Greek were 
f o r c e d t o t u r n elsewhere t o look for. i t . 
There was, f o r i n s t a n c e , the movement t o i n t r o d u c e 
types of C o u r t l y Academies i n t o t h i s c o u n t r y . These have 
been d e s c r i b e d by Hans as: 
"New v o c a t i o n a l schools f o r the n o b i l i t t y 
p u r p o r t e d t o prepare the noble y o u t h f o r h i s p r o f e s -
s i o n as a c o u r t i e r and s o l d i e r and i n t r o d u c e d m i l i t a r y 
s u b j e c t s , mathematics, p h y s i c a l t r a i n i n g and 
( 1 ) J . W. Adamson. 'Pioneers of Modern E d u c a t i o n ' . P. 183. 
( 2 ) I b i d . P. 184. 
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acc ompli shments."(1) 
S i r Thomas Gresham endowed a Col l e g e i n 1575 which 
d i d not prove v e r y s u c c e s s f u l , and t h e endowment o n l y 
became e f f e c t i v e on the death of h i s widow i n 1596, and 
i n 1635 S i r F r a n c i s Kynaston o b t a i n e d a l i c e n c e t o set up 
a 'Museum Minervae' i n Covent Garden, which was t o be a 
C o u r t l y Academy. I n c l u d e d i n the course of s t u d i e s were 
t o have been p h y s i o l o g y and anatomy but the Museum was 
never e s t a b l i s h e d . J . W. Adamson w r i t e s about t h e 'Museum' 
as f o l l o w s : -
"An a m b i t i o u s scheme was launched by S i r 
F r a n c i s Kynaston, who i n 1635 was l i c e n s e d t o main-
t a i n a t h i s house i n Covent Garden a s o - c a l l e d Museum 
Minervae f o r the e d u c a t i o n of young noblemen and 
gentlemen. The course was t o extend over seven 
years and s t u d e n t s made t h e i r choice from a v e r y wide 
range of. s t u d i e s , on c o n d i t i o n t h a t 'no gentleman 
a d m i t t e d s h a l l e x e r c i s e h i m s e l f about more t h a n two 
p a r t i c u l a r s c i e n c e s , a r t s or q u a l i t i e s , whereof one 
s h a l l be i n t e l l e c t u a l , the o t h e r c o r p o r a l l . ' The 
c u r r i c u l u m was t o i n c l u d e a r i t h m e t i c , a l g e b r a , f o r t i -
f i c a t i o n , a r c h i t e c t u r e ; astronomy, o p t i c s , n a v i g a t i o n , 
cosmography; p h y s i o l o g y , anatomy; h e r a l d r y , a n t i q u i t i e s , 
common law and the study of l e g a l documents; Hebrew, 
Greek, L a t i n , I t a l i a n , French, Spanish, German; 
music, v o c a l and i n s t r u m e n t a l ; r i d i n g , dancing and 
deportment, p a i n t i n g , e n g r a v i n g and w r i t i n g . " ( 2 ) 
I n 1649, S i r B a l t h a z a r Gerbier set up a C o u r t l y 
Academjr a t B e t h n a l Green and a pamphlet was p u b l i s h e d 
which l i s t e d the s u b j e c t s a v a i l a b l e f o r study t h e r e . 
Modern languages, c i v i l i t y , h i s t o r y and geography, a r i t h -
m e t i c , geometry and cosmography were a l l l i s t e d and, 
( 1 ) Hans. Op. c i t . P. 64. 
( 2 ) J . W. Adamson. 'A Short H i s t o r y of E d u c a t i o n ' . 
C. U. P. 1930. P. 178. 
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" t h e s t u d e n t s of the B e t h n a l Green Academy a l s o 
l e a r n ' N a t u r a l l e x p e r i m e n t a l 1 P h i l o s o p h y , 1 by which 
i s t o be understood ' s e v e r a l l means s e r v i n g t o the 
e n r i c h i n g of noble and p r o f i t a b l e S c i e n c e s • . " ( 1 ) 
The l a s t phrase i n ther. above ^ q u o t a t i o n i s v e r y r e m i n i -
scent of Lord H e r b e r t of Cherbury (1583-1843) who, w r i t i n g 
e a r l i e r and recommending the study of botany, s a i d : 
" I t i s a f i n e study and wo r t h y of a gentleman to 
be a good b o t a n i c , so t h a t he may know the n a t u r e of 
a l l herbs and p l a n t s , b eing our f e l l o w c r e a t u r e s , 
and made f o r t h e use of man;"(2) 
I n G e r b ier's B e t h n a l Green Academy med i c i n e , p l a n t and 
t r e e g r a f t i n g and the st u d y of s o i l s were also i n c l u d e d 
as b e i n g s u b j e c t s of use t o gentlemen. Samuel H a r t l i b 
proposed t h a t the science of Husbandry was a f i t t i n g sub-
j e c t t o lie t a u g h t t o a p p r e n t i c e s and J. W. Adamson i n 
'Pioneers of Modern E d u c a t i o n 1 i n c l u d e s a q u o t a t i o n from 
a t r a c t by H a r t l i b t o t h i s e f f e c t : 
"Why may we not conclude t h a t i n the science 
and t r a d e of Husbandry, which i s the mother of a l l 
o t h e r t r a d e s and s c i e n t i f i c a l l I n d u s t r i e s , a C o l l e g i a l l 
way of Teaching the A r t t h e r e o f w i l l be of i n f i n i t e 
u s e f u l n e s s ? " ( 3 ) 
Abraham Cowley, w r i t i n g i n 'A P r o p o s i t i o n f o r the 
Advancement of E x p e r i m e n t a l P h i l o s o p h y ' (1661) suggested 
t h a t an Academy sho u l d be formed w i t h l a b o r a t o r i e s , gardens, 
animals and r e s i d e n t p r o f e s s o r s who would r e s e a r c h and 
( 1 ) Adamson 'Pioneers of Modern E d u c a t i o n 1 . Op. c i t . P. 188. 
(2) F o s t e r Watson. 'The Beginnings of the Teaching of 
Modern S u b j e c t s ' , ( q u o t i n g H e r b e r t , 'Autobiography' 
Lee's 2nd Edn. P. 31.) P. 174. 
(3 ) Adamsotf. Op. c i t . Pp. 112-113. from H a r t l i b 'Essay 
f o r Advancement of Husbandry L e a r n i n g ' . (1651) 
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t e a c h i n m e d i c i n e , anatomy, c h e m i s t r y , the h i s t o r y of 
ani m a l s , p l a n t s , m i n e r a l s , a g r i c u l t u r e and g a r d e n i n g , 
amongst many o t h e r s u b j e c t s "and, b r i e f l y , a l l t h i n g s 
c o n t a i n e d i n the ca t a l o g u e of n a t u r a l h i s t o r i e s annexed 
t o my Lord Bacon's 'Organon'"(1) 
Thus, many p r o p o s i t i o n s were made c o n c e r n i n g the 
means of p r o v i d i n g a f i t t i n g form of e d u c a t i o n f o r young 
gentlemen, h u t most of the schemes never came t o f r u i t i o n . 
The p r i v a t e t u t o r , however, was an i m p o r t a n t f i g u r e 
i n the s c h o o l i n g and t r a i n i n g of many of the sons of the 
upper c l a s s e s , i n f a c t , one of t h e marks of the gentleman 
was t h a t he had l i t t l e s p e c i a l i s t t r a i n i n g b u t a grounding 
i n the c l a s s i c s and had made a Grand Tour. To a c e r t a i n 
degree John Locke, who f a v o u r e d the p r i v a t e t u t o r over the 
school as a means of t e a c h i n g may w e l l have i n f l u e n c e d 
the upper and middle c l a s s e s i n the choice as t o how and 
where t h e i r sons would r e c e i v e t h e i r c l a s s i c a l e d u c a t i o n . 
However, t h e r e were o b v i o u s l y occasions on which:.s'ome 
s o r t of s c i e n t i f i c i n f o r m a t i o n was i m p a r t e d t o the sons 
of the w e a l t h y f o r , as Hans w r i t e s : -
"At t h a t time the post of a p r i v a t e t u t o r t o 
sc i o n s of a famous house was b o t h honourable and 
l u c r a t i v e . Many o u t s t a n d i n g men of science r e a d i l y 
accepted such posts which b r o u g h t them an income 
and the patronage of some i n f l u e n t i a l statesman 
or a peer."(52) 
( 1 ) I . L. Kandel. 'Hi s t o r y of Secondary E d u c a t i o n ' . 
Harrap. P. 149.. 
(2) Hans. Op. c i t . P. 182. 
-65-
Hans quotes such examples as Joseph P r i e s t l e y ' s t e a c h -
i n g of the E a r l of Shelburne's sons between 1772 and 1780 
and W i l l i a m Sherard, who was a b o t a n i s t and F e l l o w of the 
Royal S o c i e t y and who was t u t o r t o S i r A r t h u r Rawdon from 
1689 u n t i l 1694 b e f o r e u n d e r t a k i n g t u t o r i a l a c t i v i t i e s 
w i t h the R u s s e l l f a m i l y , f i r s t w i t h W i l l i a m R u s s e l l from 
1695-99 and t h e n , from 1700-1702 w i t h Henry who became 
theosecond Duke of B e d f o r d . ( l ) Two o t h e r b o t a n i s t s who 
h e l d s i m i l a r posts were C o l i n M i l n e (1743-1815) who ms 
t u t o r t o Lord Algernon Percy, and Benjamin S t i l l i n g f e e t 
who t a u g h t W i l l i a m Ashe-Windham from 1724 u n t i l 1728.(2) 
Thomas Lawson (1630-1691), who was employed by a Mrs. F e l l 
t o t each her daughters botany and the use of herbs as 
m e d i c i n e s , was a one-time schoolmaster, and Edwin Lankester 
(1814-1874), a c t e d b o t h as a d o c t o r and as science t u t o r 
t o the f a m i l y of Mr. Wood of Campsell H a l l , near D o n c a s t e r . ( 3 ) 
A f t e r the l e g i s l a t i on of 1779 P r o t e s t a n t n o n c o n f o r m i s t s 
were a l l o w e d openly t o t e a c h and keep schools and a l o t 
of them were t h e n able t o open p r i v a t e s c h o o l s , e s p e c i a l l y 
i n the towns and c i t i e s where t h e r e was a demand from the 
d e v e l o p i n g middle c l a s s m a n u f a c t u r e r s and merchants f o r a 
b e t t e r type of e d u c a t i o n t h a n was a v a i l a b l e i n the endowed 
grammar s c h o o l s . 
A l t h o u g h most of the e a r l i e r p r i v a t e schools were 
p r e d o m i n a n t l y commercial, c l a s s i c a l or showed a m i l i t a r y 
( 1 ) Hans. Op. c i t . P. 183. 
( 2 ) I b i d . 
( 3 ) D. N. B. 
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or n a v a l b i a s i n t h e i r t e a c h i n g , t h e r e were a few i n which 
the study of s c i e n t i f i c s u b j e c t s was pursued. Some of 
the headmasters were F e l l o w s of t h e Royal S o c i e t y , among 
them Benjamin Morland, (1657-1721), and Peter Ne wc ome , 
(1715-1799), of Hackney Academy, which had, 
" an u n i n t e r r u p t e d e x i s t e n c e a t t h e same 
place f o r about 140 y e a r s , which r a r e l y happened 
among p r i v a t e s c h o o l s . " ( l ) 
Ay liner Bourke Lambert, a b o t a n i s t who c o l l e c t e d specimens 
f o r h i s own l i t t l e museum b e f o r e he even went t o a s c h o o l ( 2 ) 
a t t e n d e d a t t h i s Academy and c e r t a i n l y r e t a i n e d h i s c o l l e c -
t o r ' s a p p e t i t e t h e r e s i n c e t he s t u d e n t s 
" had e x c u r s i o n s f o r the study of n a t u r a l 
h i s t o r y . " ( 3 ) 
There i s evidence t o suggest t h a t J. B. F l o r i a n , 
who advocated i n 'An Essay on an A n a l y t i c a l Course of 
S t u d i e s . ' ( 1 7 9 6 ) , t h a t : 
" P h ilosophy and the sciences ought t o be made 
the p r i n c i p a l study of young p e r s o n s . " ( 4 ) 
i n c l u d e d i n h i s proposed course of s t u d i e s f o r t w e l v e t o 
t h i r t e e n y e a r - o l d - b o y s i n s t r u c t i o n i n n a t u r a l h i s t o r y , 
w h i l s t t h e t h i r t e e n and f o u r t e e n - y e a r - o l d s were t o have 
a much more a m b i t i o u s s y l l a b u s which i n c l u d e d anatomy, 
the t h e o r y of s u r g e r y , Medicine and Pharmacy, Pneumatology 
and Physiognomy.(5) F l o r i a n opened h i s Academy a t Bath 
( 1 ) Hans. Op. c i t . P. 70. 
(2 ) D.N.B. 
(3 ) Hans. Op. c i t . P. 72. 
(4 ) Op. c i t . P. 79. 
( 5 ) I b i d . 
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and i t may be t h a t these s u b j e c t s were t a u g h t t h e r e . 
An a g r i c u l t u r a l i s t , John R a n d a l l , k e p t an Academy 
a t Heath, near W a k e f i e l d from about 1740 u n t i l 1754 and 
another a t York u n t i l the 1770's; 
" W i l l i a m Hey, (1736-1819), the surgeon, was a t 
Heath t i l l 1750 and a c q u i r e d h i s t a s t e f o r science 
t h e r e . " ( l ) 
w r i t e s Hans, but t h e r e i s no r e p o r t as t o the n a t u r e of 
h i s s t u d i e s , a l t h o u g h i t might be reasonable t o presume 
t h a t botany or h o r t i c u l t u r e c ould w e l l have been i n c l u d e d 
i n the s y l l a b u s . 
Robert Harrow kep t a b o a r d i n g s c h o o l , c e r t a i n l y from 
1745, a t Che shunt, H e r t s , and i t seems t h a t he wanted t o 
a t t r a c t the sons of gentlemen t o i t because Hans quotes:-
" w i t h d a n c i n g , f e n c i n g , f i s h i n g and f o w l i n g ; 
a l s o the knowledge of gardening and a g r i c u l t u r e and 
a l l s o r t s of manly e x e r c i s e s . They w i l l be shown 
(what i s known t o v e r y few) t h a t one acre j u d i c i o u s l y 
managed i s s u f f i c i e n t t o keep t h r e e horses a y e a r . " ( 2 ) 
Andrew M a r s h a l l , M.D., (1742-1813), 
" t a u g h t anatomy p r i v a t e l y i n B a r t l e t t ' a C o u r t , 
Thavies I n n , from 1785 t o 1800.", 
and Solomon Sawrey, (1765-1825), 
" a t t e n d e d M a r s h a l l ' s l e c t u r e s i n 1794 and a t t r a c -
t e d the a t t e n t i o n of h i s master by a d i s s e c t i o n of 
the nerves of the eye."(3) 
The p r i v a t e schools of the n i n e t e e n t h c e n t u r y seem 
( l j Op. c i t . P. 94. 




t o have broadened t h e i r c u r r i c u l a i n comparison w i t h those 
of the p r e c e d i n g c e n t u r y . I n g e n e r a l , the e d u c a t i o n g i v e n 
i n them, i n the b i o l o g i c a l s c i e n c e s , had much l e s s of an 
emphasis upon medical s u b j e c t s w i t h t he r e s u l t t h a t 
n a t u r a l h i s t o r y , botany and, o c c a s i o n a l l y , z o o l o g y , f i n d 
mention i n t h e i r s y l l a b u s e s . 
I n 1815, Dr. L. Carpe n t e r , (1780-1840), who was keep-
i n g a b o a r d i n g school a t the t i m e , p u b l i s h e d a 'Systematic 
E d u c a t i o n on Elementary I n s t r u c t i o n i n the v a r i o u s Depart-
ments of L i t e r a t u r e and Science w i t h p r a c t i c a l r u l e s f o r 
s t u d y i n g each branch of knowledge', i n two volumes, which 
c o n t a i n e d a chapter on n a t u r a l h i s t o r y and i n c l u d e d b o t a n i -
c a l and z o o l o g i c a l m a t e r i a l . ( l ) Lant Carpenter, who was 
educated a t Northampton Academy, kept h i s p r i v a t e school 
a t B r i s t o l , which he gave up i n 1829, ( t h e fees were 100 
guineas per year) and James M a r t i n e a u s t u d i e d p h y s i c s , 
c h e m i s t r y , mathematics, geology and p h y s i o l o g y t h e r e and 
s c i e n t i f i c experiments were performed and the teaching 
i l l u m i n a t e d by the use of specimens, diagrams and c h a r t s . ( 2 ) 
W. Johnstone A.M., who was Master of Stanmore Academy, 
p u b l i s h e d , i n the 'Results of Experience i n the P r a c t i c e 
of I n s t r u c t i o n or H i n t s f o r the Improvement of the A r t 
of T u i t i o n as regards t h e M i d d l i n g and Higher Classes of 
S o c i e t y ' , ( 1 8 1 8 ) , h i s b e l i e f t h a t H e r a l d r y , Botany and 
( 1 ) E. L. Greenberg. ' P r i v a t e Academies i n the F i r s t H a l f 
of t h e E i g h t e e n t h Century'. M.A. T h e s i s , London 
1953. P. 98. 
( 2 ) B. Simon. 'Studies i n the H i s t o r y of E d u c a t i o n 
1780-1870'. Lawrence & W i s h a r t 1960. Pp. 110-111 
& D.N.B. 
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N a t u r a l H i s t o r y s hould be t a u g h t i n such s c h o o l s . ( l ) 
At A rdwick Green, Manchester, D u f f i e l d Academy 
e x i s t e d from 1822 t o 1853 t o p r o v i d e : 
" C l a s s i c a l , , M a t h e m a t i c a l and P h i l o s o p h i c a l 
E d u c a t i o n I n a d d i t i o n t o the r e g u l a r course 
of E n g l i s h , French, C l a s s i c a l and Mathematical I n -
s t r u c t i o n , a g r e a t v a r i e t y of i n f o r m a t i o n i s impa r t e d 
t o the p u p i l s , r e s p e c t i n g t he Phenomena of N a t u r e , 
the Processes of A r t and p h i l o s o p h i c a l and L i t e r a r y 
s u b j e c t s i n g e n e r a l . " ( 2 ) 
The Rev. Charles B u r t o n , L.L.D., F.L.S., who was an 
e x c e l l e n t b o t a n i s t , p u b l i s h e d an a d v e r t i s e m e n t i n 1828 
n o t i f y i n g p r o s p e c t i v e customers t h a t he was pre p a r e d t o 
p r o v i d e i n s t r u c t i o n a t h i s home i n a wide v a r i e t y of sub-
j e c t s such as geography, h i s t o r y , a r i t h m e t i c , geometry, 
a l g e b r a , astronomy, b o t a n y , c h e m i s t r y and s t e n o g r a p h y . ( 3 ) 
The Rev. J . R. Beard k e p t a P r i v a t e Academy a t Manchester 
i n 1829 wherein l e c t u r e s were d e l i v e r e d on 'The Elements 
of S c i e nce 1 as p a r t of the course of i n s t r u c t i o n . ( 4 ) I n 
Manchester, t o o , d u r i n g t he 1830's, t h e r e was an Academy 
i n George S t r e e t , kept by the Rev. John Wheelden which 
prepared s t u d e n t s i n m e d i c a l s t u d i e s f o r e n t r a n c e t o 
A p o t h e c a r i e s ' H a l l . ( 5 ) George Edmondson, (1798-1863), 
who was educated a t the Quaker school of Ackworth ( o f 
which more w i l l be w r i t t e n i n the Chapter d e a l i n g w i t h 
P r o p r i e t a r y Schools)opened a p r i v a t e school a t B l a c k b u r n 
i n 1830 and a t T u l k e t h H a l l , near P r e s t o n , a l i t t l e w h i l e 
( l j Greenberg. Op. c i t . Pp. 80-81. 
( 2 ) I b i d . P. 85, q u o t i n g the Manchester Guardian f o r Jan. 
11 t h , 1823. 
(3 ) I b i d . P. 86. 
4) I b i d . P. 87. 
5) rbid.o :+.. P. 65. 
l a t e r . The l a t t e r school possessed about 800 acres of 
l a n d , and a g r i c u l t u r e was added t o the s y l l a b u s ; amongst 
the l e c t u r e r s a t T u l k e t h H a l l were P r o f e s s o r T y n d a l l , 
Dr. H. Debus, F.R.S., and P r o f e s s o r F r a n k l a n d . ( 1 ) Accord-
i n g t o Miss Greenberg, Edinondson a l s o opened a t e c h n i c a l 
school a t Queenwood H a l l i n Hampshire and i n c o r p o r a t e d , 
metalwork, woodwork and a g r i c u l t u r e i n i t s s y l l a b u s . ( 2 ) 
A Mr. J . T. Barker k e p t an Academy a t D e p t f o r d where he 
gave p u b l i c l e c t u r e s t o l a r g e audiences on Botany and 
Astronomy; however i t seems most l i k e l y t h a t these were 
t o a d u l t a u d i e n c e s . ( 3 ) I t i s known t h a t the Rev. J . Bruce 
t a u g h t Animal P h y s i o l o g y a t h i s Academy i n Percy S t r e e t , 
Newcastle i n 1835.(4) 
The N e s b i t f a m i l y , Anthony, John C o l l i s and Edward 
P l a n t a N e s b i t combined t h e i r t a l e n t s t o keep a p r i v a t e 
s c h ool a t 38, Kennington Lane, Lambeth, from 1840 onwards. 
They d e s c r i b e d t h e i r s c h o o l as a: 
" C l a s s i c a l , Commercial, M a t h e m a t i c a l and S c i e n t i f i c 
Academy and A g r i c u l t u r a l T r a i n i n g S c h o o l " ( 5 ) 
and John C o l l i s N e s b i t i s known t o have t a u g h t c h e m i s t r y 
a t the Academy and i s s a i d t o have i n t r o d u c e d n a t u r a l 
science t e a c h i n g t h e r e ; c e r t a i n l y , he t a u g h t a g r i c u l t u r a l 
c h e m i s t r y . I n t h e i r p r o spectus t h e y s t a t e d t h a t botany, 
( 1 ) D.N.B. 
(2 ) Greenberg. Op. c i t . P. 72. 
( 3 ) I b i d . P. 48. 
( 4 ) I b i d . Pp. 90-91. 
( 5 ) I b i d . P. 100. 
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geology and c h e m i s t r y were c o n s i d e r e d as b e i n g v e r y im-
p o r t a n t f o r a g r i c u l t u r a l t r a i n i n g and amongst the l e c t u r e s 
l i s t e d as d e l i v e r e d a t the school between January and June 
of .1846 were ones on botany by P r o f e s s o r J . C. Johnson of 
Guy's H o s p i t a l , and on n a t u r a l h i s t o r y by Edward P l a n t a 
N e s b i t . ( l ) An a d v e r t i s e m e n t i n the ' E d u c a t i o n a l Times' 
c o n c e r n i n g t h i s s c h o o l , mentioned t h a t l e c t u r e s were 
d e l i v e r e d a t the school on c h e m i s t r y , a g r i c u l t u r a l c h e m i s t r y , 
m i n e r a l o g y and ge o l o g y . ( 2 ) 
B r i a n Simon discusses a Report p u b l i s h e d by the 
Manchester S t a t i s t i c a l S o c i e t y i n 1834 c o n c e r n i n g the 
number of s u p e r i o r p r i v a t e schools i n a n o r t h e r n i n d u s t r i a l 
c i t y : -
"There were t h i r t y - s i x boys' and s e v e n t y - e i g h t 
g i r l s ' schools w i t h a t o t a l of 2,934 p u p i l s ; j u s t 
upder 7 per cent of the t o t a l number of c h i l d r e n 
a t t e n d i n g s chool i n Manchester. The m a j o r i t y of 
these s c h o o l s , e i g h t y - n i n e , had been e s t a b l i s h e d since 
1820 and a h i g h p r o p o r t i o n of t e a c h e r s were d i s s e n t e r s . 
An a n a l y s i s of the c u r r i c u l a showed t h a t t he average 
boys' s c h o o l p r o v i d e d t e a c h i n g i n r e a d i n g , w r i t i n g , 
grammar, a r i t h m e t i c , geography, h i s t o r y , mathematics 
and languages, up t o the age of about f i f t e e n . A 
few schools a l s o t a u g h t n a t u r a l h i s t o r y and d r a w i n g . . " ( 3 ) 
I n these few, e a r l y examples of p r i v a t e schools 
t h e r e i s a s l i g h t m i r r o r i n g of the change from m e d i c a l 
s t u d i e s t o t h e study of botany as a s u b j e c t which was 
r e p o r t e d i n Chapter I . I t would be l o g i c a l t o assume t h a t , 
i f any p r i v a t e s c hool o f f e r e d t o t e a c h botany, some demand 
f o r such i n s t r u c t i o n must have e x i s t e d . The reasons why 
t h i s might have been so are t o p i c s t h a t I wi s h t o d i s c u s s 
( 1 ) Op. c i t . Pp. 100-108. 
( 2 ) E d u c a t i o n a l Times. No. 38. Nov. 1850. 
( 3 ) Simon. Op. c i t . P. 113. 
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i n a l a t e r c h a p t e r , and a t the c l o s e of t h i s one, but i t 
may be w o r t h n o t i n g a t t h i s p o i n t t h a t these reasons can 
o n l y have been u t i l i t a r i a n i n so f a r as botany was an asso-
c i a t e d s t u d y of h o r t i c u l t u r e and a g r i c u l t u r e . I would 
suggest t h a t i t was these two l a t t e r s u b j e c t s which k e p t 
the f l a g of b i o l o g y f l y i n g , as i t were, d u r i n g t h e e i g h t e e n t h 
c e n t u r y i n a f f o r d i n g s u b j e c t s of ' u s e f u l 1 i n s t r u c t i o n f o r 
some of the sons of t h e middle c l a s s e s and a number of 
the p r i v a t e schools had an a g r i c u l t u r a l bias.; C e r t a i n l y , 
i n s t r u c t i o n i n zoology was n o n - e x i s t e n t and w h i l s t t h e r e 
were more b o t a n i c a l s t u d i e s i n the n i n e t e e n t h c e n t u r y schools 
t h i s t o o k the form of a ' p o l i t e and g r a c i o u s ' s t u d y f o r 
the d i l e t t a n t e and the n a t u r a l i s t , but i t must be remembered 
t h a t b i o l o g i c a l t o p i c s f i g u r e d much l e s s f r e q u e n t l y i n 
p r i v a t e school a d v e r t i s e m e n t s t h a n such sciences as p h y s i c s 
and c h e m i s t r y , mathematics and the commercial s u b j e c t s and 
u s e f u l languages. A f u l l e r d i s c u s s i o n of these problems 
w i l l be d e a l t w i t h a t the end of t h i s c h a p t e r . 
By the l a t t e r h a l f of the n i n e t e e n t h c e n t u r y the 
p r i v a t e schools were many and v a r i e d - some, a v e r y few, 
were p r e d o m i n a n t l y c l a s s i c a l s t i l l i n t h e i r schemes of 
s t u d i e s and some were t e c h n i c a l - but many were ' m u l t i l a -
t e r a l ' , a term used by Hans t o d e s c r i b e schools i n which 
modern languages, modern s u b j e c t s l i k e h i s t o r y and geog-
raphy and commercial and s c i e n t i f i c s u b j e c t s of some s o r t 
were i n c l u d e d . By 1851 i t was e s t i m a t e d ( w i t h what degree 
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of accuracy i s not known) t h a t , whereas t h e r e were a p p r o x i -
m a t e l y 22,731 s c h o l a r s a t t e n d i n g s i x hundred and f o u r 
grammar s c h o o l s , the p r i v a t e school p o p u l a t i o n numbered 
something i n the r e g i o n of 640,000 p u p i l s . ( l ) Because of 
the ephemeral n a t u r e of some of these p r i v a t e s c h o o l s , the 
Schools I n q u i r y Commission was o n l y able t o make a rough 
a p p r o x i m a t i o n when i t was e s t i m a t e d , i n 1868, t h a t p r i v a t e 
schools m i g h t number about 10,000.(2) At the same time 
the Commission e s t i m a t e d , w i t h more accuracy t h a t the 
number of endowed schools or e s t a b l i s h m e n t s of l i k e founda-
t i o n numbered about 3,000.(3) 
By the middle of the n i n e t e e n t h c e n t u r y , t h e n , t h e r e 
e x i s t e d a g r e a t and growing demand f o r p r i v a t e e d u c a t i o n 
and t h i s e s p e c i a l l y by the middle c l a s s e s f o r t h e i r c h i l d r e n . 
T his r a t h e r nebulous group was c o n s t a n t l y b e i n g added 
t o by the e l e v a t i o n i n s o c i a l s t a t u s of some tradesmen, 
r 
p r o f e s s i o n a l men, farmers and c r a f t s m e n whose economic 
s i t u a t i o n s were i m p r o v i n g d u r i n g the e i g h t e e n t h and n i n e -
t e e n t h c e n t u r i e s w i t h t h e growth of t r a d e and i n d u s t r i a l i s m , 
as w e l l as the concomitant i n c r e a s e i n the number of 
p r o f e s s i o n a l men whose s e r v i c e s were v i t a l t o such economic 
expansion. I t i s p o s s i b l e t h a t t h e i r views upon what 
c o n s t i t u t e d a w o r t h w h i l e s c h o o l i n g f o r t h e i r sons were 
p r a g m a t i c a l . 
( 1 ) E d u c a t i o n a l Times, A p r i l 1851. 
(2) S.I.C. V o l . I . P. 6. 
( 3 ) S.I.C. V o l . I . P. 108. 
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Appearing b e f o r e the l a u n t o n Commission i n 1866, 
S i r James Kay S h u t t l e w o r t h s t a t e d : -
"At p r e s e n t the g r e a t idea which the humbler 
p o r t i o n of the middle c l a s s have of r i s i n g , i s the 
making of money, but w i t h the growth of a h i g h e r 
sense of the use of e d u c a t i o n and of t h e e l e v a t i n g 
i n f l u e n c e of l i t e r a r y p u r s u i t s , l i t e r a r y d i s t i n c t i o n 
would come t o be v a l u e d by them. J u s t as i n the most 
educated p o r t i o n of the middle c l a s s e s who are not 
v e r y w e a l t h y t h e i r sons devote themselves t o a p u r e l y 
s c h o l a s t i c or s c i e n t i f i c p r o f e s s i o n , so i n the 
humbler p o r t i o n s of the middle c l a s s e s the same 
d e s i r e and i n s t i n c t would a r i s e , " ( l ) 
At a time of i n c r e a s i n g a p p l i c a t i o n of science t o 
i n d u s t r y and commerce, and when the economy of the c o u n t r y 
had ceased t o depend c o m p l e t e l y on a g r i c u l t u r e , middle 
c l a s s p a r e n t s somewhat n a t u r a l l y d e s i r e d t h a t t h e i r c h i l -
dren should have an i n c r e a s i n g share i n the new p r o s p e r i t y 
and an u p - t o - d a t e s c h o o l i n g was one of the means t o t h a t 
p a r t i c u l a r end. There was a need f o r an u n d e r s t a n d i n g of 
the f a c t s of science upon which t h i s p r o s p e r i t y was based. 
That such i n s t r u c t i o n was u n l i k e l y t o be found i n the 
Grammar schools seemed s e l f - e v i d e n t and, f u r t h e r , t h e r e 
was a deep p r e j u d i c e a g a i n s t the i n g r a i n e d c l a s s i c i s m of 
those schools and of the commanding i n f l u e n c e t h a t the 
Church e x e r t e d over them,which body not o n l y tended t o 
manage the schools f o r i t s own i n t e r e s t s but a l s o appeared 
t o be b i a s e d i n the f a v o u r of the upper c l a s s e s . I n the 
n i n e t e e n t h c e n t u r y t h e r e arose an i n c r e a s i n g e x a c t i t u d e 
of b i o l o g i c a l and g e o l o g i c a l s t u d i e s due t o the work of 
( 1 ) S.I.C. V o l . V. P. 922. Q. 17,567. 
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such men as L y e l l , Darwin and T. H. Huxley, among o t h e r s , 
c u l m i n a t i n g i n the p o s t u l a t i o n of t h e o r i e s of e v o l u t i o n , 
and t h i s caused g r e a t e r c o n f l i c t between science and r e l i -
g i o n . I n schools where the Church of England was i n a c t i v e 
c o n t r o l those modern and r a d i c a l changes of approach t o 
the b i o l o g i c a l sciences were not l i k e l y t o be r e f l e c t e d i n 
the t e a c h i n g or the new ideas d e a l t w i t h i n the s y l l a b u s 
u n t i l much l a t e r i n the c e n t u r y . This p o i n t i s i l l u s t r a t e d 
by a f o o t n o t e i n an a r t i c l e by Jean Bremner i n t h e School 
Science Review:-
"H. A l l e y n e N i c h o l s o n ' s Advanced Textbook f o r 
Schools' was a l s o p u b l i s h e d i n 1870 and t h i s comment 
i n the 'Non-Conformist' i m p l i e s the Church's a t t i -
tude t o the new approach t o zoology. With apparent 
r e l i e f t h e y accept N i c h o l s o n ' s " s a f e " t e x t b o o k . 
* We have o n l y t o add t h a t C h r i s t i a n t e a c h e r s 
and the adherents of a s p i r i t u a l p h i l o s o p h y may 
s a f e l y put t h i s book i n t o the hands of t h e i r p u p i l s . 
There i s n o t h i n g t h e o l o g i c a l i n t h e book, but on the 
o t h e r hand t h e r e i s n o t h i n g a n t i - t h e o l o g i c a l . ' (Review 
quoted i n ' L i s t of S c i e n t i f i c Works and Memoirs of 
H. A l l e y n e N i c h o l s o n , 1873, pp. 1 3 - 1 4 ) " ( l ) 
The f o l l o w i n g q u o t a t i o n by Mr. C. H. S t a n t o n , an 
A s s i s t a n t Commissioner of t h e Schools I n q u i r y Commission 
i s a l s o n o t e w o r t h y : 
" I cannot h e l p n o t i c i n g the f a c t , which may be 
a mere a c c i d e n t , t h a t a l l the l a r g e s t middle c l a s s 
p r i v a t e schools i n my d i s t r i c t were kept by d i s s e n t e r s . 
Taunton, Frome, Plymouth, and Y e o v i l a l l c o n t a i n 
l a r g e schools of which the master i s not a member of 
the Church of England, but mixed up w i t h t h e p u p i l s 
at a l l of them are a l a r g e number of Churchmen's 
sons. I nowhere found the l e a s t r e l u c t a n c e amongst 
the m i d d le c l a s s f o r e i t h e r Churchmen t o send t o 
d i s s e n t e r s ' or d i s s e n t e r s t o send t o Churchmen's 
sc h o o l s . T h i s r e l u c t a n c e i s o n l y conspicuous i n 
the c l a s s above. There were 40 boys, sons of 
( l ) Jean P. Bremner. 'Some developments i n t e a c h i n g 
Zoology i n schools i n the N i n e t e e n t h Century.' School 
Science Review, V o l . XXXIX 1957. P.76. 
Churchmen, a t the Independent C o l l e g e a t T a u n t o n . " ( l ) 
A l t h o u g h the urge t o f i n d a v o c a t i o n or a t r a d e f o r 
t h e i r sons p r o v i d e d a v e r y s t r o n g reason f o r choosing a 
p r i v a t e e d u c a t i o n , not a l l of the middle c l a s s p a r e n t s 
were swayed by t h i s p a r t i c u l a r d e s i r e . Quite o f t e n a 
school c o u l d be found which was cheap - an e x c e l l e n t 
q u a l i t y i n the eyes of many - and as long as i t kept their 
c h i l d r e n from c o n t a c t w i t h the grammar school boys, who 
might w e l l have come from poorer homes, then l i t t l e e l s e 
m a t t e r e d . So many of t h e p r i v a t e schools quoted f a n t a s -
t i c a l l y l o n g l i s t s of the s u b j e c t s which t h e y p r o f e s s e d 
t o o f f e r t h a t i t i s pr o b a b l e t h a t p a r e n t s who cared l i t t l e 
f o r the end p r o d u c t of t h e s c h o o l i n g would be a t t r a c t e d 
by the t h o u g h t t h a t t h e i r c h i l d r e n c o u l d r e c e i v e a v a r i e d 
t u i t i o n r e l a t i v e l y c h e a p l y . 
P r i v a t e schools e x i s t e d t o make a p r o f i t . As such, 
t h e y had a t l e a s t t o pay l i p - s e r v i c e t o any ideas t h a t 
p a r e n t s may have had. on the e d u c a t i o n a l needs of t h e i r 
c h i l d r e n . One commercial schoolmaster wrote w o e f u l l y 
of " p a r e n t a l t y r a n n y " and quoted, 
" I f you p l e a s e , s i r , mother says I'm not t o 
l e a r n L a t i n , as I'm not going t o be a d o c t o r , " and 
" I f you p l e a s e , s i r , f a t h e r says he don't see what 
use geography i s t o me, as I'm not going t o be a 
merchant."(2) 
No p r o f i t was l i k e l y t o accrue t o a p r i v a t e school 
which, by r e f u s i n g t o pander t o p a r e n t a l demands, found 
( 1 ) S.I.C. V o l . V I I . P. 65. 
( 2 ) E d u c a t i o n a l Times. No. 46. J u l y , 1851. 
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i t s e l f u n a b l e t o compete w i t h t h o s e k e p t by s c h o o l m a s t e r s 
who were o n l y t o o e a g e r t o a c q u i e s c e . I t f o l l o w e d t h a t 
t h e r e were p r i v a t e s c h o o l s w h i c h were e f f i c i e n t as t e a c h -
i n g i n s t i t u t i o n s and a l s o p r i v a t e s c h o o l s t h a t were s u f -
f i c i e n t l y f l e x i b l e i n t h e i r c u r r i c u l a , so t h a t t h e y c o u l d 
o f f e r w i d e r a n g e s o f s u b j e c t s . Whereas t h e s e s c h o o l s 
were r e l a t i v e l y l o n g - l a s t i n g i t does n o t n e c e s s a r i l y 
f o l l o w t h a t t h e y were i n v a r i a b l y e f f i c i e n t . 
A t l e a s t p a r e n t a l p r e s s u r e ensured, t h a t , as t h e 
R e p o r t o f t h e S c h o o l s I n q u i r y Commission n o t e d , t h e p r i v a t e 
s c h o o l s were open t o new i d e a s . ( l ) E x p e r i m e n t a t i o n , on 
t h e o t h e r h a n d , was n o t a c h a r a c t e r i s t i c o f t h e Grammar 
s c h o o l s f o r so many had s t a t u t e s w h i c h were q u i t e r i g i d 
i n t h e i r p r e s c r i p t i o n s as t o what c o u l d be t a u g h t or a b o u t 
t h e s i z e o f t h e s t a f f and i n t h e s e ways many o f t h e 
Endowed s c h o o l s were r e s t r i c t e d . F u r t h e r , t h e i r endow-
m e n t s , f i x e d c e n t u r i e s e a r l i e r i n many c a s e s , were n o t 
a l w a y s s u f f i c i e n t t o b e a r t h e heavy c o s t of b u i l d i n g 
e x p a n s i o n or t o pay f o r t h e i n t r o d u c t i o n o f c o s t l y a p p a r a -
t u s f o r s c i e n c e , e t c . ; however, i n a d e f e n c e s u c h as t h i s 
t h e r e can be l i t t l e d o u b t t h a t , had t h e r e s o u r c e s been 
a v a i l a b l e i n many c a s e s , t h e s p i r i t wa.s weak. The f o l -
l o w i n g e x t r a c t f r o m Mr. G i f f a r d ' s r e p o r t t o t h e S c h o o l s 
I n q u i r y C o m m i s s i o n , w r i t t e n i n 1 8 6 5 , c o n c e r n s B l e c h i n g l e y 
Grammar S c h o o l , i n S u r r e y , w h i c h had a p r i v a t e s c h o o l 
( 1 ) S.T.C. V o l . I . Pp. 299-302. 
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a t t a c h e d t o i t . The A s s i s t a n t C o m m i s s i o n e r ' s r e p o r t , 
a l t h o u g h h i n t i n g a t b e t t e r t e a c h i n g c o n d i t i o n s , i s r a t h e r 
m i x e d i n i t s a t t i t u d e t o t h e r e s u l t s o b t a i n e d : -
"The p r i v a t e s e c t i o n o f t h e s c h o o l c o n t a i n s a 
b e t t e r c l a s s o f b o y s , c h i e f l y t h e sons o f t r a d e s m e n 
and f a r m e r s . T h i s b r a n c h o f t h e s c h o o l i s s u p e r i n -
t e n d e d by t h e son o f t h e head m a s t e r , who has a 
t r a i n e d a s s i s t a n t p a i d by h i m s e l f . I e x a m i n e d some 
o f t h e boys i n a r i t h m e t i c , E n g l i s h Grammar and 
E n g l i s h h i s t o r y , and g e o g r a p h y . The a r i t h m e t i c was 
c r e d i t a b l y done, b u t t h e o t h e r s u b j e c t s were a t a 
v e r y low ebb. No l a n g u a g e , e i t h e r a n c i e n t o r modern, 
b e s i d e s E n g l i s h , i s t a u g h t . O c c a s i o n a l l e c t u r e s a r e 
g i v e n i n b o t a n y , i n w h i c h t h e m a s t e r i s . a p r o f i c i e n t . " ( 1 ) 
These A s s i s t a n t C o m m i s s i o n e r s p a i d some a t t e n t i o n t o 
c e r t a i n p r i v a t e s c h o o l s i n v a r i o u s p a r t s o f t h e c o u n t r y . 
Mr. B r y c e and Mr. F i t c h made what v i s i t s t h e p r o p r i e t o r s 
o f p r i v a t e s c h o o l s i n Y o r k s h i r e and L a n c a s h i r e w o u l d a l l o w 
them; i n no case d i d t h e y i d e n t i f y a s c h o o l by name when 
r e p o r t i n g a d v e r s e l y . 
I n 1 8 6 1 , i n L a n c a s h i r e , Mr. B r y c e f o u n d t h a t B o l t o n , 
w i t h a p o p u l a t i o m o ' f 7 0 , 3 9 5 , p o s s e s s e d one Grammar s c h o o l , 
one P r o p r i e t a r y s c h o o l and. f i v e P r i v a t e day b o y s ' s c h o o l s ; 
a t Wigan, ( p o p u l a t i o n 3 7 , 6 5 8 ) , t h e r e were f o u r p r i v a t e 
s c h o o l s t o one grammar s c h o o l , w h i l s t t h e o n l y s e c o n d a r y 
s c h o o l s a t A c c r i n g t o n ( p o p u l a t i o n 1 7 , 6 8 8 ) were two p r i v a t e 
s c h o o l s . I n h i s a c c o u n t o f h i s i n v e s t i g a t i o n s Mr. B r y c e 
d i v i d e d t h e s c h o o l s f i r s t i n t o t h o s e w h i c h he d e s c r i b e d 
as p r o v i d i n g "a c l a s s i c a l and c o m m e r c i a l e d u c a t i o n " , and 
w h i c h were more o r l e s s s e l e c t i v e i n t h e c l a s s o f boys 
( 1 ) S J i C , V o l . X I . P . 1 5 4 . 
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t h e y r e c e i v e d and w h i c h c h a r g e d f e e s h i g h e r t h a n t h o s e o f 
t h e Grammar s c h o o l s . He t a b u l a t e d t h e s e s c h o o l s a c c o r d -
i n g t o t h e s u b j e c t s t a u g h t : -
T o t a l No. o f boys 
i n each s c h o o l . 
No. t a k i n g 
N a t . H i s t o r y 
No. o f h o u r s 
p e r week i n 
t h i s s u b j e c t . ( 1 ) 
34 7 
23 23 l 
2 110 47 1 
22 22 o c c a s i o n a l l y . 
27 _ — 
36 28 1 
Of s i x s c h o o l s w h i c h were s a m p l e d as b e i n g t y p i c a l , 
i n one way o r a n o t h e r , o f h i s second g r a d i n g o f p r i v a t e 
s c h o o l , b e i n g m a i n l y c o m m e r c i a l s c h o o l s where a l i t t l e 
L a t i n o r sometimes E u c l i d m i g h t a p p e a r on t h e s y l l a b u s 
and i n w h i c h t h e s c h o o l i n g was c h e a p , t h e r e was n o t one 
t h a t p r o f e s s e d t o t e a c h n a t u r a l h i s t o r y . I n t h e f i r s t 
t y p e , l i s t e d a bove, t h e t o t a l number o f boys i n t h e p r i v a t e 
s c h o o l s t h a t d i d t e a c h n a t u r a l h i s t o r y was 225; 127 o f 
t h e s e had some s o r t o f i n s t r u c t i o n i n t h a t s u b j e c t , whereas 
73, o u t o f 160 boys t o o k c h e m i s t r y and 26 o u t o f 146 t o o k 
p h y s i c s . B r y c e n o t e d t h a t n a t u r a l h i s t o r y was a p o p u l a r 
c h o i c e o f s u b j e c t , a l o n g w i t h F r e n c h , E n g l i s h , H i s t o r y , 
Geography and D r a w i n g . ( 2 ) 
A t one o f t h e s e s c h o o l s , where a l l t h r e e s c i e n c e s 
( 1 ) S.I.C. V o l . I X . Pp. 544-545. 
( 2 ) I b i d . Pp. 534-549. 
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were t a u g h t t o t h e b o a r d e r s , t h i s A s s i s t a n t C o m m i s s i o n e r 
w r o t e : 
"As a s p e c i m e n o f t h e a e s t h e t i c i n f l u e n c e s 
w h i c h a r e b r o u g h t t o b e a r on t h e p u p i l s o f some o f 
t h e s e s c h o o l s , I may m e n t i o n t h a t i n t h e d i n i n g 
h a l l ( w h i c h was a l s o t h e s i t t i n g room) o f one o f 
them I saw o v e r t h e c h i m n e y - p i e c e t h r e e p i c t u r e s . 
On t h e one s i d e was a h i g h l y c o l o u r e d r e p r e s e n t a t i o n 
o f t h e h e a r t and l u n g s , on t h e o t h e r a c o r r e s p o n d i n g 
one o f t h e stomach and i n t e s t i n e s , and i n t h e m i d d l e , 
a p i c t u r e o f t h e C r u c i f i x i o n . " ( 1 ) 
B r y c e f o u n d t h a t a l l o f t h e s e s c h o o l s , cheap o r 
o t h e r w i se, 
11 p u r s u e w i t h v e r y l i t t l e e n e r g y any b u t t h e 
d i r e c t l y p r a c t i c a l b r a n c h e s o f k n o w l e d g e . " ( 2 ) 
I n them, L a t i n , Greek and M a t h e m a t i c s were.more o r l e s s 
d i s r e g a r d e d and i n h i s a c c o u n t o f t h e s u b j e c t s t a u g h t 
he c o n t i n u e d w i t h t h e n o t e : 
" F r e n c h , on t h e o t h e r h a n d , as w e l l as n a t u r a l 
s c i e n c e , w h i l e u t t e r l y unknown i n t h e meaner p r i v a t e 
s c h o o l , i s i n t h e b e t t e r ones p u r s u e d much more 
b r i s k l y t h a n by t h e grammar s c h o o l m a s t e r s , and 
p a r e n t s e i t h e r a r e , o r a r e s u p p o s e d t o be, charmed 
by t h e a t t e n t i o n b e s t o w e d upon what t h e y c a l l a 
' p r a c t i c a l ' s u b j e c t . " ( 3 ) 
L a t e r i n h i s r e p o r t , Mr. B r y c e compared some f i g u r e s 
s h o w i n g t h e d i s t r i b u t i o n o f t h e t e a c h i n g o f some s u b j e c t s 
b e t w e e n grammar and p r i v a t e s c h o o l s i n L a n c a s h i r e ; f o r 
N a t u r a l S c i e n c e and N a t u r a l H i s t o r y t h e f i g u r e s a r e g i v e n 
b e l o w - i n t h e case o f t h o s e q u o t e d as ' N a t u r a l H i s t o r y 1 , 
B r y c e i n c l u d e d p u p i l s l e a r n i n g p h y s i o l o g y , z o o l o g y , 
b o t a n y , g e o l o g y and m i n e r a l o g y : -
( 1 ) Op. c i t . V o l . I X . P. 5 7 1 . 
( 2 ) I b i d . P. 550. 
( 3 ) I b i d ! P. 573. 
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Endowed P r i v a t e 
N a t u r a l S c i e n c e . 
P e r c e n t a g e o f s c h o o l s t e a c h i n g 
P e r c e n t a g e o f boys l e a r n i n g i t 




N a t u r a l H i s t o r y . 
P e r c e n t a g e o f s c h o o l s t e a c h i n g 
P e r c e n t a g e o f boys l e a r n i n g i t 




However, B r y c e p o i n t e d o u t t h e v a r i a t i o n i n what was 
meant by t h o s e t i t l e s when he w r o t e 
"No r e l i a n c e i s t o be p l a c e d upon t h e s e s t a t i s t i c s , 
e s p e c i a l l y u n d e r t h e h e a d i n g ' N a t u r a l H i s t o r y 1 , f o r 
many s c h o o l s who t e a c h o n l y some c a t e c h i s m o f g e n e r a l 
k n o w l e d g e , o r g i v e now and t h e n an o b j e c t l e s s o n , o r 
use as t h e i r r e a d i n g book a s e t o f ' T a l e s a b o u t 
A n i m a l s ' , c o n s t r u e such i n s t r u c t i o n as t h e t e a c h i n g 
o f N a t u r a l S c i e n c e o r N a t u r a l H i s t o r y . " ( 1 ) 
I t i s t h i s c a u t i o n a r y n o t e w h i c h i s i m p o r t a n t i n 
a t t e m p t i n g t o v a l u e t h e p l a c e o f t e a c h i n g o f b i o l o g i c a l 
s t u d i e s i n t h e p r i v a t e s c h o o l s ( a n d , i n d e e d , i n t h e Grammar 
S c h o o l s , a p o i n t t h a t w i l l be d i s c u s s e d f u r t h e r i n a l a t e r 
c h a p t e r ; see C h a p t e r V ) . F o r i n s t a n c e , Mr. B r y c e s t a t e d 
t h a t where n a t u r a l h i s t o r y o f any s o r t was t a u g h t i t was 
o n l y r a r e l y an i m p o r t a n t p a r t o f t h e w o r k , t h a t i t s scope 
was o f t e n l i m i t e d t o p h y s i o l o g y and t h a t whereas t h e more 
e x p e n s i v e s c h o o l s m i g h t sometimes have l e c t u r e s and d i s -
p l a y s o f p l a n t s and a n i m a l s i n t h e p o o r e r t y p e s o f s c h o o l 
t h i s s o r t o f i n s t r u c t i o n was u s u a l l y a c c o m p l i s h e d , - i f a t 
a l l , by c a t e c h i s m a l o n e . ( 2 ) By such means s c h o o l m a s t e r s 
c o u l d p r e s e n t t o t h e p a y i n g p u b l i c i m p r e s s i v e l i s t s o f 
s u b j e c t s t h a t t h e i r s c h o o l s c o u l d o f f e r t o p u p i l s even 
( 1 ) Op. c i t . V o l . I X P. 648. 
( 2 ) I b i d . P. 649. 
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t h o u g h t h e l e s s o n s may n e v e r have been r e g u l a r l y g i v e n o r 
t h e l e c t u r e s have been q u i t e i s o l a t e d and w i t h l i t t l e t e a c h -
i n g s i g n i f i c a n c e . T h e r e a r e two f u r t h e r p o i n t s t h a t i l l u s -
t r a t e t h e n i n e t e e n t h c e n t u r y a t t i t u d e t o b i o l o g i c a l s t u d i e s 
and w h i c h a r e w o r t h c o n s i d e r i n g a t t h i s p o i n t and t h e s e 
a r e amply i l l u s t r a t e d by two q u o t a t i o n s f r o m Mr. B r y c e ' s 
r e p o r t s when he c o n s i d e r s t h e t e a c h i n g o f b o t a n y and 
z o o l o g y . F i r s t , d i s c u s s i n g b o t a n y and p h y s i o l o g y , he 
w r o t e : 
"Of t h e b r a n c h e s o f n a t u r a l h i s t o r y i t seems 
t o be a d m i t t e d t h a t b o t a n y i s t h e e a s i e s t and 
p l e a s a n t e s t , s i n c e t h e m a t e r i a l s a r e a b u n d a n t , and 
t h e c l a s s i f i c a t i o n depends f o r t h e most p a r t on 
m a t t e r s o f s t r u c t u r e w h i c h t h e p u p i l can examine 
f o r h i m s e l f , w i t h t h e a i d o n l y o f a k n i f e and a 
p o c k e t l e n s P h y s i o l o g y i s p o p u l a r among some 
t e a c h e r s , who i n s i s t on i t s p r a c t i c a l v a l u e , as 
t e a c h i n g t h e needs o f c l e a n l i n e s s , p u r e a i r , and 
so f o r t h . " ( l ) 
Z o o l o g y , h o w e v e r , was n o t e d as b e i n g much more d i f f i c u l t 
i n p r a c t i c e s i n c e : -
" Z o o l o g y s u p p l i e s b e a u t i f u l m a t e r i a l s f o r t h e 
t e a c h i n g o f t h e p r i n c i p l e s o f c l a s s i f i c a t i o n , and 
may be f o u n d a g r e e a b l y t r e a t e d i n some s c h o o l s . 
The o b j e c t i o n t o i t i s t h a t l e s s can be done by 
d i r e c t o b s e r v a t i o n t h a n i n b o t a n y : t h e t e a c h e r must 
t r u s t t o p i c t u r e s and now and t h e n a s k e l e t o n or 
t w o . " ( 2 ) 
I t i s i n t e r e s t i n g t o see how t h e b i o l o g i c a l s c i e n c e s 
were r e g a r d e d , a t l e a s t i n t h e manner of t h e i r t e a c h i n g , 
as b e i n g a l m o s t p u r e l y c l a s s i f i c a t o r y and how t h e o b j e c t 
les.son was t o be p r e s e n t e d w i t h p i c t u r e s and a s k e l e t o n 
o r t w o , r e f l e c t i n g an a t t i t u d e o f m i n d w h i c h s t i l l , u n-
( 1 ) .Opv1 p i t - P.; 6 5 1 . 
( 2 ) iI;hid-;H'. V o l . I X . P. 652. 
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f o r t u n a t e l y , seems t o l i n g e r i n p r e s e n t - d a y n a t u r e s t u d y 
t e a c h i n g i n some j u n i o r and i n f a n t s c h o o l s . B r y c e b e l i e v e d , 
as d i d many o t h e r s , t h a t n a t u r a l s c i e n c e and n a t u r a l 
h i s t o r y c o u l d be u s e d , i n s c h o o 1 t e a c h i n g , as s u b j e c t s o f 
p r a c t i c a l u t i l i t y , t o c r e a t e t a s t e s and i n t e r e s t s and t o 
pro m o t e i n t e l l e c t u a l h a b i t s o f m i n d and t o e x e r c i s e t h e 
f a c u l t i e s o f o b s e r v a t i o n and i n d u c t i o n . ( l ) These v i e w -
p o i n t s were p r e s e n t e d a g a i n and a g a i n b e f o r e t h e T a u n t o n 
Commission i n i t s d e l i b e r a t i o n s upon Grammar s c h o o l c u r r i -
c u l a as r e c o m m e n d a t i o n s f o r t h e i n c l u s i o n o f t h e s c i e n c e s 
i n s c h o o l s ; b o t a n y f u r n i s h e d a p l e a s a n t p u r s u i t , i t s 
m a t e r i a l was e v e r y w h e r e and e a s i l y o b t a i n a b l e and t h e 
s u b j e c t had a e s t h e t i c o v e r t o n e s o f b e a u t y t h a t were a p p e a l -
i n g . These f a c t o r s , c o u p l e d w i t h t h e r e a s o n i n g e x p r e s s e d 
by B r y c e a b o v e , make i t e a s y t o u n d e r s t a n d why b o t a n y , o f 
a l l t h e b i o l o g i c a l s c i e n c e s , was t h e one most l i k e l y t o be 
f o u n d i n t h e s y l l a b u s e s o f s c h o o l s . 
I n Y o r k s h i r e , a n o t h e r A s s i s t a n t C o m m i s s i o n e r o f t h e 
T a u n t o n C o m m i s s i o n , Mr. F i t c h , r e c e i v e d i n f o r m a t i o n f r o m , 
o r v i s i t e d , 81 p r i v a t e s c h o o l s w h i c h c o n t a i n e d some 3,979 
p u p i l s . He e s t i m a t e d , i n h i s r e p o r t , t h a t t h e r e were 
p r o b a b l y n e a r e r one h u n d r e d and s i x t e e n p r i v a t e s c h o o l s 
i n t h a t c o u n t y . Mr. F i t c h q u o t e d two a d v e r t i s e m e n t s as 
b e i n g d e s c r i p t i v e o f t h e way i n w h i c h so many o f t h e s e 
s c h o o l s made e n c y c l o p a e d i c c l a i m s i n d e f i n i n g t h e i r c o u r s e s 
( l ) I b i d . 
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o f i n s t r u c t i o n . One s u c h p r o f e s s e d t o t e a c h : 
"Human p h y s i o l o g y i n i t s r e l a t i o n t o t h e l a w s o f 
h e a l t h , o r t h e a r t o f m a i n t a i n i n g h i g h b o d i l y h e a l t h 
and v i g o u r ; c h e m i s t r y i n i t s a p p l i c a t i o n t o a r t s manu-
f a c t u r e s , a g r i c u l t u r e and common l i f e . " 
as w e l l as l i s t i n g E n g l i s h , Geography, H i s t o r y , M a t h e m a t i c s , 
C o m m e r c i a l s u b j e c t s , German, F r e n c h , L a t i n and Greek and 
a l l t h e v a r i o u s p o s s i b l e s u b d i v i s i o n s o f t h o s e s u b j e c t s 
as b e i n g a v a i l a b l e t o s t u d e n t s . ( l ) A n o t h e r a d v e r t i s e d 
t h a t i t had an e l e m e n t a r y d e p a r t m e n t , a c o m m e r c i a l d e p a r t -
ment, a c l a s s i c a l d e p a r t m e n t and s a i d o f t h e l a t t e r : 
" t h e c l a s s i c a l d e p a r t m e n t c o n s i s t s p r i n -
c i p a l l y o f t h o s e i n t e n d e d f o r t h e l e a r n e d p r o f e s s i o n s , 
t h e i r c o u r s e o f s t u d y c o m p r i s e s L a t i n , Greek, t h e 
modern c o n t i n e n t a l l a n g u a g e s , E u c l i d , a l g e b r a , geom-
e t r y , p l a n e and s p h e r i c a l t r i g o n o m e t r y , c o n i c s e c -
t i o n s , m e c h a n i c s , h i s t o r y , g e o g r a p h y , n a t u r a l p h i l o -
s o p h y , i n c l u d i n g b o t a n y , c h e m i s t ' r l y , h y d r o s t a t i c s , 
o p t i c s , e t c . , l a n d s c a p e d r a w i n g and p a i n t ing'. " ( 2 ) 
From t h e i n f o r m a t i o n he r e c e i v e d r e g a r d i n g n a t u r a l 
h i s t o r y t e a c h i n g i n b o y s ' p r i v a t e s c h o o l s , F i t c h r e p o r t e d 
t h a t 13 s c h o o l s , o u t o f 20 he s a m p l e d , d i d i n f a c t t e a c h 
some s c i e n c e u n d e r t h i s h e a d i n g . The owner o f one g i r l s ' 
p r i v a t e s c h o o l made g r e a t p l a y o f h a v i n g a v i s i t i n g l e c -
t u r e r " i n t h e sea s o n " t o d i s c o u r s e on a s t r o n o m y , h e r a l d r y , 
b o t a n y and a r c h i t e c t u r e and s t r e s s e d t h a t t h e g i r l s went 
o u t , when t h e w e a t h e r was f i n e , t o g a t h e r f l o w e r s and 
d i s s e c t them and t h e n have a l e s s o n on t h e i r s t r u c t u r e s . 
F i t c h a t t e n d e d some o f t h e s e l e c t u r e s and f o u n d them 
( 1 ) Op. c i t . V o l . I X . P. 2 6 1 . 
( 2 ) I b i d . 
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" c h a r m i n g , a c c u r a t e and i n c o m p r e h e n s i b l e " so t h a t , l a t e r , 
when he e x a m i n e d t h e p u p i l s on t h e m a t t e r o f t h e l e c t u r e s 
t h e r e was l i t t l e u n d e r s t a n d i n g o f what t h e y had h e a r d . ( l ) 
I t i s n o t i m p r o b a b l e t o s u g g e s t t h a t t h i s must have been 
a common r e s u l t t o many s t u d e n t s o f t h e l e c t u r e method o f 
i m p a r t i n g s c i e n t i f i c k n o w l e d g e . 
I n N o r t h u m b e r l a n d , Mr. Hammond c o n d u c t e d a s i m i l a r 
s o r t o f i n q u i r y . So as n o t t o a d v e r t i s e them he numbered 
t h e s c h o o l s he i n s p e c t e d ; o u t o f t w e n t y - f o u r he d e a l t 
w i t h , o n l y a p r i v a t e s c h o o l o f good s t a n d i n g i n N e w c a s t l e 
and one o t h e r c l a i m e d t o t e a c h n a t u r a l h i s t o r y s u b j e c t s . 
I n t h e f o r m e r t h e r e were 195 boys o f whom 40 t o o k N a t u r a l 
H i s t o r y and used Wood's ' N a t u r a l H i s t o r y ' . a s a t e x t - b o o k , 
w h i l e i n t h e second t h e r e were s u p p o s e d t o be 32 boys 
s i m i l a r l y engaged o u t o f a t o t a l r o l l o f s i x t y - f i v e p u p i l s . ( 2 ) 
The same r e p o r t d e a l t w i t h p r i v a t e s c h o o l s i n N o r f o l k ; 
o n l y f o u r o f them had p u p i l s t a k i n g n a t u r a l h i s t o r y . 
Of a l l t h e p r i v a t e s c h o o l s , i n t h e s e two c o u n t i e s t h e 
b e s t Mr. Hammond c o u l d r e p o r t was: 
" I n f a c t I b e l i e v e t h e r e i s o n l y one s c h o o l i n 
t h e two c o u n t i e s i n w h i c h any r e a l and s u b s t a n t i a l 
k n o w l e d g e o f t h e s e b r a n c h e s o f s t u d y i s i m p a r t e d . 
T h i s i s t h e c h i e f p r i v a t e s c h o o l a t N e w c a s t l e . I t 
r e t u r n s two boys as s t u d y i n g p h y s i c s , f o r t y as s t u d y -
i n g n a t u r a l h i s t o r y , and t w e n t y - o n e as s t u d y i n g 
c h e m i s t r y . An ample a p p a r a t u s i s a c c e s s i b l e t o t h e 
o l d e r p u p i l s , and e x c e l l e n t o b j e c t l e s s o n s i n n a t u r a l 
h i s t o r y , p h y s i o l o g y , and c o m p a r a t i v e anatomy a r e 
i n u s e . " ( 3 ) 
Op', c i t ' . Vol'. I X . P.' 2.94.' 
S.I.C. V o l . V I I . P. 554. 
I b i d . P. 414. 
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Mr. G i f f a r d , i n v e s t i g a t i n g t h e s c h o o l s o f S u r r e y and 
Sussex, had t h e f o l l o w i n g t o say o f t h e p r i v a t e s c h o o l s 
i n h i s a r e a : -
" N a t u r a l S c i e n c e does n o t e n t e r i n t o t h e t e a c h i n g 
o f p r e p a r a t o r y s c h o o l s , n o r i n t o t h e c u r r i c u l u m o f 
t h e l o w e s t s t r a t u m o f p r i v a t e s c h o o l s . The p r o p o r t i o n 
i n w h i c h i t i s t a u g h t i n o t h e r s c h o o l s , v a r i e s w i t h 
t h e t e r m s . Thus, w h i l s t 50 p e r c e n t of t h e p r i v a t e 
s c h o o l s , whose t e r m s f o r b o a r d e r s a r e a b o u t £50 
p r o f e s s t o t e a c h some,branch o f n a t u r a l s c i e n c e , o n l y 
20 p e r c e n t o f t h e s c h o o l s whose t e r m s a r e l o w e r pay 
any a t t e n t i o n t o i t . The more e x p e n s i v e s c h o o l s can 
a f f o r d t o pay f o r t h e s e r v i c e s o f a p r o f e s s o r ; t h e 
h u m b l e r s c h o o l s c o n t e n t t h e m s e l v e s w i t h t e a c h i n g g i v e n 
by t h e i r own s t a f f . One l e c t u r e p e r week seems t o be 
t h e maximum t i m e d e v o t e d t o t h e s u b j e c t . The b r a n c h 
u s u a l l y c hosen i s p h y s i o l o g y ; c h e m i s t r y o r some 
b r a n c h o f p h y s i c s b e i n g p r e f e r r e d i n a f e w s c h o o l s . " ( l ) 
The A s s i s t a n t C o m m i s s i o n e r s were a g r e e d t h a t , a l t h o u g h 
some o f t h e p r i v a t e s c h o o l s were u n d o u b t e d l y f i r s t - c l a s s , 
t h e r e were many t h a t were u n s a t i s f a c t o r y . A g r e a t weak 
s p o t was t h a t c a u s e d by p a r e n t a l demands and c o n s e q u e n t 
i n t e r f e r e n c e . I t was p a r a d o x i c a l t h a t , w h i l s t t h i s need 
t o s a t i s f y t h e p a r e n t s t h a t t h e s c h o o l i n g t h e i r c h i l d r e n 
were o b t a i n i n g was o f h i g h q u a l i t y and s u f f i c i e n t l y w i d e 
i n s u b j e c t m a t t e r c a u s e d t h e s e s c h o o l s t o be e x p e r i m e n t a l 
i n t h e i r c u r r i c u l a , i t was a l s o t h e r u i n a t i o n o f many. 
The s t a b i l i t y o f some o f t h e b e t t e r p r i v a t e s c h o o l s was 
a r e f l e c t i o n o f t h e f a c t t h a t p a r e n t s f o u n d t h e t y p e and 
ra n g e o f t h e i r c u r r i c u l a s a t i s f a c t o r y whereas so many o f 
t h e t r a n s i t o r y s c h o o l s e x i s t e d b r i e f l y i n t h e hope o f a 
q u i c k p r o f i t and i t was n o t be w o n d e r e d a t t h a t t h e A s s i s -
( 1 ) 0 p . . o i t i Vol. V I I . P. 196. 
t a n t C o m m i s s i o n e r ^ f o u n d them t o be so p o o r . A c t i v e 
p a r e n t a l i n t e r f e r e n c e weakened t h e e f f e c t i v e n e s s o f t h e 
s c h o o l s i n t h e l o n g r u n s i n c e t h e demands t h e y made must 
have been a l m o s t w h o l l y u t i l i t a r i a n . The number o f p r i v a t e 
s c h o o l s w h i c h d i d e x i s t i n t h e n i n e t e e n t h c e n t u r y , h o wever, 
speaks v o l u m e s f o r the, d e s i r e w h i c h e x i s t e d f o r e d u c a t i o n a l 
p r o v i s i o n . 
The s c h o o l s s u f f e r e d , t o o , f r o m t h e consequences o f 
t h e laws o f s u p p l y and demand; i n g e n e r a l t h e y were u n -
s e t t l e d and s e v e r a l t i m e s i n t h e i r r e p o r t s A s s i s t a n t 
C o m m i s s i o n e r s spoke o f t h e speed w i t h w h i c h p r i v a t e s c h o o l s 
opened and c l o s e d t h e i r d o o r s , so t h a t by t h e time, an 
A s s i s t a n t C o m m i s s i o n e r was a b l e t o i n s p e c t a s c h o o l i t 
had c e a s e d t o e x i s t . S a l a r i e s were r a r e l y e ven r e l a t i v e l y 
a d e q u a t e and sometimes mere p i t t a n c e s were p a i d t o a s s i s t -
a n t s w i t h t h e r e s u l t t h a t t h e s e e s t a b l i s h m e n t s c a n n o t 
have been e x p e c t e d t o a t t r a c t t h e most e f f i c i e n t , k e e n 
and w e l l - t r a i n e d o f t e a c h e r s . F u r t h e r , s i n c e t h e whole 
i d e a o f a p r i v a t e s c h o o l was t o make money f o r i t s owner, 
c a s h was r a r e l y p l o u g h e d back i n t o t h e b u s i n e s s and 
e q u a l l y r a r e l y was money made a v a i l a b l e f o r t h e p u r c h a s e 
o f s c i e n t i f i c e q u i p m e n t o r b o o k s , t o say n o t h i n g o f p r o -
v i d i n g r e a s o n a b l e a c c o m m o d a t i o n f o r t h e p u p i l s . I n 1 8 6 1 , 
f o r i n s t a n c e , i t was s a i d o f p r i v a t e e l e m e n t a r y s c h o o l s : 
"When o t h e r o c c u p a t i o n s f a i l , even f o r a t i m e , 
a p r i v a t e s c h o o l can be opened, w i t h no c a p i t a l 
b e y o n d t h e c o s t o f a t i c k e t i n t h e window. Any 
room, however s m a l l and c l o s e , s e r v e s f o r t h e p u r -
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p o s e ; t h e c h i l d r e n s i t on t h e f l o o r , and b r i n g what 
books t h e y p l e a s e : w h i l s t t h e c l o s e n e s s o f t h e room 
r e n d e r s f u e l s u p e r f l u o u s , and e v e n keeps t h e c h i l d r e n 
q u i e t by i t s n a r c o t i c e f f e c t s . I f t h e f e e s do n o t 
pay t h e r e n t , t h e s c h o o l i s d i s p e r s e d o r t a k e n by the.? 
n e x t t e n a n t . " ( l ) 
N e v e r t h e l e s s t h e demand f o r p r i v a t e s c h o o l i n g , a c c o u n -
t e d f o r i n p a r t by p o p u l a r n e e d , was a l s o p a r t l y t h e r e s u l t 
o f what amounted t o a l a c k o f f a i t h i n t h e e d u c a t i o n t h a t 
was p r o v i d e d by t h e Grammar s c h o o l s . A l t h o u g h t h e s e 
l a t t e r s c h o o l s may have had t h e b e n e f i t s o f permanence, 
t r a d i t i o n and i n d e p e n d e n c e o f p a r e n t a l whims, they.- were 
a l s o much more h i d e b o u n d , t h e i r c u r r i c u l a m o s t l y f i x e d 
by a n c i e n t s t a t u t e and much more o u t o f t o u c h w i t h t h e 
e d u c a t i o n a l needs o f n i n e t e e n t h c e n t u r y s o c i e t y . The 
c h i e f c l a i m t o fame o f t h e s u c c e s s f u l p r i v a t e s c h o o l s 
was t h a t t h e y p r o f i t e d f r o m t h e o p p o r t u n i t y t o e x p e r i m e n t 
w i t h c u r r i c u l a and m e t h o d s . By t h e a c i d t e s t o f t h e i r 
c o n t i n u e d e x i s t e n c e i n s u p p l y i n g what was p o p u l a r l y 
needed some o f them became n o t a b l e f o r many y e a r s , i n c r e a s -
i n g t h e numbers o f t h e i r p u p i l s when t h e grammar s c h o o l s 
were i n a p e r i o d o f d e c l i n e . 
A l t h o u g h when n a t u r a l s c i e n c e and n a t u r a l h i s t o r y 
were t a u g h t i n t h e good p r i v a t e s c h o o l s , t h e t e a c h i n g was 
p r o b a b l y much b e t t e r t h a n t h a t o f a l o t o f grammar s c h o o l s 
a t t e m p t i n g t o i n t r o d u c e t h e same s u b j e c t s , i t must be 
a d m i t t e d t h a t , i n t h e case o f t h e b i o l o g i c a l s u b j e c t s , 
t h e r e was l i t t l e o f i t . I n t h e e i g h t e e n t h c e n t u r y t h e r e 
( l ) R e p o r t o f t h e N e w c a s t l e C o m m i s s i o n . 1 8 6 1 . Vo. I . P. 94. 
were some p r i v a t e e s t a b l i s h m e n t s p r o v i d i n g i n s t r u c t i o n i n 
m e d i c i n e and i t was q u i t e common f o r s u r g e o n s t o keep t h e i r 
own d i s s e c t i n g s c h o o l s f o r s p e c i a l i s t p u p i l s . A g r i c u l t u r a l 
and h o r t i c u l t u r a l b o t a n y were a l s o t o be f o u n d i n t h e 
c u r r i c u l a o f c e r t a i n a cademies and had a g r e a t d e a l o f 
p r a c t i c a l u s e f u l n e s s , b u t i n t h e n i n e t e e n t h c e n t u r y , t h e 
p r i n c i p a l s u b j e c t s t o be f o u n d i n p r i v a t e s c h o o l s were 
b o t a n y and p h y s i o l o g y and no r e a l l y c o n f i d e n t case can 
be made o u t f o r t h e i r u s e f u l n e s s t h e n . ( S e e , however, 
C h a p t e r V I P. 202 f o r a n o t e on t h e work o f George Combe 
i n p i o n e e r i n g p h y s i o l o g y t e a c h i n g i n e l e m e n t a r y s c h o o l s ) . 
P h y s i o l o g y , p e r h a p s , was i m p o r t a n t f r o m t h e e d u c a t i o n a l i s t ' s 
p o i n t o f v i e w i n p r o v i d i n g a k n o w l e d g e o f h e a l t h and 
h y g i e n e b u t w h e t h e r t h e r e were many p a r e n t s who t o o k 
t h i s v i e w i s p r o b l e m a t i c a l . B o t a n y had an a u r a as t h e 
g e n t l e m a n l y s c i e n c e and was b e c o m i n g p o p u l a r t h r o u g h o u t 
t h e c o u n t r y w i t h t h e m i d d l e c l a s s e s ; much depended on 
t h e i n t e r e s t s and a t t a i n m e n t s o f t h e owners o f t h e s c h o o l s , 
as w e l l as what was i n p o p u l a r f a s h i o n , and much o f t h e 
b o t a n y t h a t was t a u g h t may w e l l have been i n t r o d u c e d be-
cause a p r o p r i e t o r , o r h i s a s s i s t a n t s , knew s o m e t h i n g 
a b o u t i t . And, l a s t l y , t h i s s u b j e c t was b o t h e asy and 
cheap t o i n t r o d u c e and t h i s c o u l d have been t h e most 
i m p o r t a n t f a c t o r o f a l l . 
- 9 0 -
CHAPTER I I I 
THE PROPRIETARY SCHOOLS 
( i n t h i s c h a p t e r t h o s e s c h o o l s w h i c h were c o n s i d e r e d i n 
t h e R e p o r t s o f t h e C l a r e n d o n C o m m i s s i o n ( 1 8 6 4 ) and t h o s e 
o f t h e D e v o n s h i r e C o m m i s s i o n (1870-) as P u b l i c S c h o o l s a r e 
o m i t t e d and r e v i e w e d i n a l a t e r c h a p t e r , even t h o u g h such 
s c h o o l s may have had t h e i r o r i g i n s i n p r o p r i e t a r y owner-
s h i p . ) 
Many s o h o o l s were f i r s t s t a r t e d by members o f r e l i g i o u s 
s e c t s f o r t h e s o l e u s e , a t f i r s t , o f t h e i r own c h i l d r e n and 
s e c t a r i a n i s m o r i g i n a t e d e a r l y among t h e P r o t e s t a n t D i s s e n t -
e r s . The B a p t i s t s e c t began i n H o l l a n d under t h e l e a d e r s h i p 
o f J o hn Smyth, who d i e d i n 1612, and t h e f i r s t E n g l i s h 
B a p t i s t g r o u p came i n t o b e i n g i n , or n e a r , London i n t h a t 
y e a r . C o n g r e g a t i o n a l i s m , w h i c h was w e l l e s t a b l i s h e d a t 
t h e b e g i n n i n g o f t h e C i v i l War, p r o b a b l y had i t s o r i g i n s 
i n t h e p r e a c h i n g of R o b e r t Browne, who f o u n d e d a c h u r c h 
i n N o r w i c h i n 1580. Browne and h i s f o l l o w e r s b e l i e v e d 
t h a t o r d i n a t i o n and t h e s y s t e m o f c h u r c h w o r s h i p were 
w r o n g . He, however, c o n f o r m e d a b o u t 1586, b e c o m i n g R e c t o r 
of A c h u r c h . ( l ) The g r e a t m a j o r i t y o f t h e D i s s e n t e r s were 
P r e s b y t e r i a n s , a s e c t w h i c h can t r a c e i t s f o u n d a t i o n f r o m 
a b o u t 1572 when Thomas C a r t w r i g h t a s s e r t e d t h a t t h e 
o f f i c e s o f B i s h o p and Deacon were n o t a l l o w a b l e and t h a t 
a l l m i n i s t e r s were e q u a l . I n t h a t y e a r , an anonymous 
p a m p h l e t summarised some o f t h e P u r i t a n o b j e c t i o n s t o t h e 
o r d e r s o f s e r v i c e and t h e t i t l e s o f t h e C h u r c h o f E n g l a n d . ( 2 ) 
( l ) C.P.S. C l a r k e . 'A S h o r t H i s t o r y o f t h e C h r i s t i a n C h u r c h ' . 
Longmans. 1950 edn. P. 333. 
( 2 ) I b i d . Pp. 328-329. 
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M e t h o d i s m can be t r a c e d t o t h e e v a n g e l i c a l a c t i v i t i e s 
o f George W h i t e f i e l d and t h e Wesleys a b o u t 1738 when a 
g r e a t r e l i g i o u s r e v i v a l began u n d e r t h e s t i m u l u s o f t h e 
s i m p l e e n t h u s i a s m o f J o h n Yifesley w i t h h i s a t t r a c t i v e 
d o c t r i n e o f p e r s o n a l j u s t i f i c a t i o n by f a i t h . Coming a t 
a t i m e when t h e Church o f E n g l a n d was i n a s t a t e o f r e l i -
g i o u s and m o r a l a p a t h y t h e t r a v e l s and p r e a c h i n g o f t h e s e 
men h e l p e d t o u p l i f t t h e p o o r e r p o p u l a c e f r o m t h e e n v e l o p -
i n g m i s e r i e s c a u s ed by s w o l l e n p o p u l a t i o n s i n t o w n s and 
c i t i e s . The w e i g h t o f i n c r e a s i n g i n d u s t r i a l i s m , t o o , was 
b ecoming burdensome and was a. c o n t r i b u t o r y f a c t o r t o t h e 
d e g e n e r a t i o n o f t h e l i v i n g c o n d i t i o n s o f t h e p o o r e r c l a s s e s . 
The N o n c o n f o r m i s t s were i n c r e a s i n g i n numbers d u r i n g t h e 
e i g h t e e n t h and n i n e t e e n t h c e n t u r i e s t o such an e x t e n t t h a t , 
"The g r o w t h o f N o n c o n f o r m i t y i s , p e r h a p s , most 
c l e a r l y r e a l i s e d f r o m t h e e s t i m a t e t h a t i n 1700 t h e 
p r o p o r t i o n o f D i s s e n t e r s t o Churchmen was one i n 
t w e n t y - f o u r , and i n 1800 one i n f o u r . " ( l ) 
.By l a w , t h e two E n g l i s h U n i v e r s i t i e s e x c l u d e d 
P r o t e s t a n t D i s s e n t e r s f r o m 1662 u n t i l 1 8 71; C a t h o l i c s , 
t o o , were e x c l u d e d . The P u b l i c and Grammar s c h o o l s were 
e i t h e r C h u r c h f o u n d a t i o n s o r c o n t r o l l e d by t h e C h u r c h o f 
E n g l a n d ; t h e h e a d m a s t e r s o f grammar s c h o o l s and many 
p r i v a t e s c h o o l s were u s u a l l y c l e r g y m e n of t h e C h u r c h o f 
E n g l a n d . T e a c h i n g i n t h e D i s s e n t i n g Academies a f t e r t h e 
A c t o f 1662 was so f r a u g h t w i t h d a n g e r , due t o t h e demand 
( l ) F. S m i t h . 'A H i s t o r y o f E n g l i s h E l e m e n t a r y E d u c a t i o n . 
1760-1902.' U n i v e r s i t y o f London P r e s s . 1 9 3 1 . P. 32. 
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t h a t a l l s c h o o l m a s t e r s s h o u l d s u b s c r i b e t o t h e L i t u r g y 
o f t h e C h u r c h o f E n g l a n d and h o l d t h e B i s h o p ' s l i c e n c e 
t o t e a c h , t h a t most o f t h e s e Academies were p e r i p a t e t i c 
u n t i l c e r t a i n o f t h e r e s t r i c t i o n s were removed i n 1779. 
Thus, j u s t as t h e s e Academies had p r o v i d e d an educa-
t i o n f o r t h e sons of D i s s e n t e r s when p e r s e c u t i o n was ram-
p a n t , t h e r e l i g i o u s s e c t s o f e v e r y t y p e t o o k s t e p s t o 
e n s u r e t h a t , when c o n d i t i o n s o f t o l e r a t i o n a l l o w e d , t h e i r 
c h i l d r e n s h o u l d r e c e i v e an e d u c a t i o n i n w h i c h t h e i r own 
p a r t i c u l a r r e l i g i o u s b e l i e f s and m o r a l p r i n c i p l e s w o u l d 
be a d h e r e d t o . A l l t h a t has been w r i t t e n a b o u t s u c h 
P r o p r i e t a r y s c h o o l s , e s p e c i a l l y i n t h e n i n e t e e n t h c e n t u r y , 
p o i n t s t o t h e f a c t t h a t t h e y were b o t h modern i n o u t l o o k 
and e f f i c i e n t . 
However, n o t a l l t h e P r o p r i e t a r y s c h o o l s w e r e : f o r m e d 
and owned by r e l i g i o u s d e n o m i n a t i o n s and t h e S c h o o l s 
I n q u i r y Commission made a good w o r k i n g d e f i n i t i o n i n 1868: 
"The t e r m ' p r o p r i e t a r y s c h o o l s ' i s u s u a l l y 
a p p l i e d t o a c e r t a i n c l a s s o f s c h o o l s w h i c h a r e -
t h e p r o p e r t y o f a body of s h a r e h o l d e r s , b u t t h e 
S c h o o l s I n q u i r y C ommission ( 1 8 6 8 ) use t h e e x p r e s s i o n 
as m e a n i n g s c h o o l s w h i c h were n o t endowed, n o r t h e 
p r o p e r t y o f t h e m a s t e r o r m i s t r e s s who t a u g h t i n 
them. These p r o p r i e t a r y s c h o o l s p r i n c i p a l l y owed 
t h e i r o r i g i n e i t h e r t o t h e want o f s c h o o l s o f a 
more p u b l i c c h a r a c t e r t h a n any p r i v a t e s c h o o l , even 
of l o n g s t a n d i n g , c o u l d p o s s i b l y assume, o r t o t h e 
d e s i r e o f a p a r t i c u l a r r e l i g i o u s d e n o m i n a t i o n t o 
have a s c h o o l i n w h i c h r e l i g i o u s i n s t r u c t i o n m i g h t 
be g i v e n i n c o m p l e t e a c c o r d a n c e w i t h t h e i r v i e w s . " ( l ) 
( l ) R e p o r t o f t h e C o n s u l t a t i v e C ommittee on D i f f e r e n t i a -
t i o n o f t h e C u r r i c u l u m i n S e c o n d a r y S c h o o l s . 
B o a r d o f E d u c a t i o n . 1923. P. 9. • < 
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Many of t h e s e s c h o o l s , w h i c h w e r e e s t a b l i s h e d d u r i n g 
t h e e a r l i e r p a r t of t h e n i n e t e e n t h c e n t u r y , w e r e o r g a n i s e d 
on p u b l i c s c h o o l l i n e s , t h o u g h w i t h a scheme of s t u d i e s 
u s u a l l y l e s s r i g i d l y c l a s s i c a l and c e r t a i n l y c o s t i n g l e s s . 
T h e y w e r e f o r m e d , u s u a l l y a s j o i n t s t o c k c o m p a n i e s , by a l l 
s h a d e s o f r e l i g i o u s o p i n i o n a n d by p a r e n t s who f o r e s a w t h a t 
by t h i s m e t h o d t h e y c o u l d c o n t r o l t h e t y p e o f e d u c a t i o n 
t h e i r c h i l d r e n r e c e i v e d a n d so make s u r e t h a t i t was w o r t h -
w h i l e . Some o f them became a s f a m o u s a s t h e P u b l i c s c h o o l s 
a n d s o o n w e r e ' c l a s s i f i e d ' w i t h t h em. S c h o o l B l i k e C h e l -
t e n h a m , w h i c h was f o u n d e d i n 1841 by t h e E v a n g e l i c a l s , 
c o n t a i n e d a Modern S i d e a n d was an a t t e m p t t o c r e a t e a 
new k i n d of e d u c a t i o n a l body. M a r l b o r o u g h was f o u n d e d 
i n 1842 t o p r o v i d e a n e d u c a t i o n f o r t h e s o n s o f c l e r g y 
a n d , l i k e R o s s a l l , f o u n d e d i n 1 8 4 4 , h a s b e e n c o n s i d e r e d 
i n t h e n e x t c h a p t e r . 
The Q u a k e r s h a v e a l w a y s h a d an i n t e r e s t i n N a t u r e 
a n d n a t u r a l phenomena w h i c h i s i n k e e p i n g w i t h t h e i r 
h u m a n i s t i c a t t i t u d e t o l i f e a n d t o r e l i g i o n a n d so t h e 
Q u a k e r s c h o o l s h a v e m i r r o r e d t h e s e c t ' s i n t e r e s t by 
t e a c h i n g n a t u r a l h i s t o r y . The f i r s t Q u a k e r e s t a b l i s h -
ment f o r s e c o n d a r y e d u c a t i o n was f o u n d e d a t A c k w o r t h , 
n e a r P o n t e f r a c t , i n 1779 by D r . J o h n F o t h e r g i l l who was 
a p h y s i c i a n i n L o n d o n a n d whose g r e a t g r a n d f a t h e r was 
n u m b e r e d a m o n g s t G e o r g e F o x ' s f i r s t f o l l o w e r s . D r . 
F o t h e r g i l l l e a r n e d h i s p r o f e s s i o n f i r s t a s a p p r e n t i c e t o 
B e n j a m i n B a r t l e t t , a Q u a k e r a p o t h e c a r y i n B r a d f o r d a n d 
- 9 4 -
a f t e r w a r d s a t E d i n b u r g h , w h e r e he t o o k h i s d e g r e e i n 
m e d i c i n e i n 1 7 3 6 , and a t S t . Thomas * s H o s p i t a l . T h e s e 
s t e p s w e re t y p i c a l of t h e t r a i n i n g of many m e d i c a l men 
of D i s s e n t and h a v e b e e n o u t l i n e d i n C h a p t e r I I I . M i s s 
E l f r i d a V i p o n t , i n a book a b o u t A c k w o r t h S c h o o l , h a s t h i s 
t o s a y of D r . F o t h e r g i l l : 
"An e m i n e n t p h y s i c i a n and a n o t e d b o t a n i s t , 
D r . F o t h e r g i l l was a s u p p o r t e r of s c i e n t i f i c r e s e a r c h 
i n many b r a n c h e s . He was e l e c t e d a F e l l o w of t h e 
R o y a l S o c i e t y i n 1763 and r e c e i v e d o t h e r h o n o u r s 
b o t h a t home and a b r o a d . " ( l ) 
C o n s i d e r i n g D r . F o t h e r g i l l ' s s c i e n t i f i c b a c k g r o u n d a n d 
t h e f a c t t h a t G e o r g e F o x h i m s e l f h a d s u g g e s t e d , i n 1 6 7 5 , 
t h e f o u n d i n g of a s c h o o l t o t e a c h b o t a n y and l a n g u a g e s ( 2 ) , 
i t i s d i s a p p o i n t i n g t o f i n d t h a t t h e f i r s t m e n t i o n o f a n y -
t h i n g t h a t may h a v e b e e n c o n n e c t e d w i t h n a t u r a l h i s t o r y 
a t A c k w o r t h o c c u r r e d i n 1821 when t h e p u p i l s f o r m e d an 
' A s s o c i a t i o n f o r t h e i m p r o v e m e n t of t h e M i n d 1 , a s o c i e t y 
w h i c h d e v o t e d i t s e l f t o s u c h p u r s u i t s a s e s s a y - w r i t i n g 
and f o r m e d a l i b r a r y a n d some s o r t of a m u s e u m . ( 3 ) A 
H o r t i c u l t u r a l S o c i e t y was f o u n d e d t h e r e i n 1835 and 
l a s t e d f o r a b o u t t w e l v e y e a r s ( 4 ) and t h e ' A s s o c i a t i o n 
f o r t h e i m p r o v e m e n t of t h e M i n d ' was r e - c o n s t i t u t e d i n 
1852 a s t h e ' A c k w o r t h L i t e r a r y a n d S c i e n t i f i c S o c i e t y 1 . ( 5 ) 
I n t h e 1 8 4 0 ' s , A c k w o r t h e n g a g e d some v i s i t i n g l e c t u r e r s 
who t a l k e d t o t h e p u p i l s a b o u t e l e c t r i c i t y , p n e u m a t i c s , 
( 1 ) E . V i p o n t . " A c k w o r t h S c h o o l . " L u t t e r w o r t h P r e s s . 
1 9 5 9 . P. 14. 
( 2 ) I b i d . P. 1 5 . 
( 3 ) 'Ibid-. > P. 66. 
( 4 ) I b i d . P. 8 9 . • 
( 5 ) I b i d . P. 6 7 . 
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g e o l o g y a n d t h e p h y s i o l o g y of p l a n t s ( l ) ; by t h e t i m e of 
t h e T a u n t o n C o m m i s s i o n , f i f t y - f o u r o f t h e one h u n d r e d and 
t e n g i r l s on t h e r o l l w e r e d i v i d e d i n t o t h r e e c l a s s e s , 
e a c h of w h i c h h a d a w e e k l y , t h i r t y - m i n u t e l e s s o n i n N a t u r a l 
H i s t o r y f o r w h i c h t h e y u s e d L i n d l e y ' s ' S c h o o l B o t a n y ' a n d 
H o o k e r ' s ' F l o r a ' ( 2 ) , w h i l s t t h e b o y s h a d a w e e k l y l e c t u r e 
on one o r o t h e r of P h y s i c s , C h e m i s t r y and N a t u r a l H i s t o r y . ( 3 ) 
I n 1 8 8 4 , t h e b a k e h o u s e w a s . t u r n e d i n t o a room f o r t h e 
b o y s t o p u r s u e N a t u r a l H i s t o r y ( 4 j ) and a N a t u r a l H i s t o r y 
S o c i e t y f o r t h e g i r l s was s t a r t e d i n 1 8 8 6 . ( 5 ) 
The Q u a k e r s f o u n d e d a g i r l s ' s c h o o l i n 1824 a t 
S t o k e N e w i n g t o n and t h e r e t h e f o l l o w i n g s u b j e c t s w e re 
t a u g h t : W r i t i n g , E n g l i s h , A r i t h m e t i c , A s t r o n o m y , G e o g r a p h y , 
A n c i e n t and Modern H i s t o r y , P h y s i c s , C h e m i s t r y a n d N a t u r a l 
H i s t o r y , F r e n c h and N e e d l e w o r k and L a t i n , G r e e k , German 
and I t a l i a n w e r e i n c l u d e d i n t h e c u r r i c u l u m a s o p t i o n a l 
s u b j e c t s . ( 6 ) 
Thomas B i n n s f o u n d e d a Q u a k e r s c h o o l a t G r o v e H o u s e , 
T o t t e n h a m . i n 1828 a n d n a t u r a l h i s t o r y was i n c l u d e d a m o n g s t 
a number of modern s u b j e c t s t a u g h t t h e r e . ( 7 ) B o o t h a m 
S c h o o l . i n Y o r k , was a l s o f o u n d e d i n 1 8 2 8 : -
( 1 ) W. A. C a m p b e l l S t e w a r t . ' Q u a k e r s and E d u c a t i o n . 1 1 
E p w o r t h P r e s s . 1 9 5 3 . P. 1 4 8 . 
( 2 ) S . I . C . V o l . X V I I I P. 6 8 6 . 
( 3 ) I b i d . P. 6 4 4 . 
( 4 ) Vipon<t. Op. c i t . P. 1 2 8 . 
( 5 ) I b i d . 
( 6 ) C a m p b e l l S t e w a r t . Op. c i t . P. 7 6 . 
( 7 ) I b i d . 
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"The f i r s t N a t u r a l H i s t o r y S o c i e t y a t a s c h o o l 
i n E n g l a n d was b e g u n t h e r e i n 1 8 3 4 . " ( l ) 
a n d a s t r o n g i n t e r e s t i n n a t u r a l h i s t o r y e x p e d i t i o n s a s 
w e l l a s i n g e o l o g y , c o n c h o l o g y a n d b o t a n y , w e r e d e v e l o p e d . 
By 1868 i t was r e c o r d e d t h a t l e c t u r e s h a d b e e n g i v e n t o a l l 
t h e b o y s i n P h y s i c s , C h e m i s t r y , and N a t u r a l H i s t o r y and 
t h a t , i n t h e l a t t e r s u b j e c t , t h e r e had b e e n f o u r o r f i v e 
s u c h l e c t u r e s on A n i m a l P h y s i o l o g y and two d e l i v e r e d on 
V e g e t a b l e P h y s i o l o g y i n t h e s i x months p r e v i o u s t o t h e 
f o r w a r d i n g o f t h e d a t a t o t h e S c h o o l s I n q u i r y C o m m i s s i o n . ( 2 ) 
An A s s i s t a n t C o m m i s s i o n e r , r e p o r t i n g on t h i s s c h o o l , w r o t e : 
" I n c h e m i s t r y , b o t a n y and a n i m a l p h y s i o l o g y , 
r e g u l a r c o u r s e s of c o n v e r s a t i o n a l l e c t u r e s a r e g i v e n , 
w h i c h a r e a m p l y i l l u s t r a t e d by d i a g r a m s and e x p e r i -
m e n t s , and d u l y s u p p l e m e n t e d by book w o r k . " ( 3 ) 
The H e a d m a s t e r , J o h n F o r d , s p e a k i n g b e f o r e t h e 
C o m m i s s i o n , s a i d : -
" T h e r e i s an a n n u a l show, g e n t l e m e n n o t b e l o n g -
i n g t o t h e s c h o o l a r e a s k e d t o j u d g e , a n d p r i z e s 
a r e a w a r d e d f o r b o t a n i c a l c o l l e c t i o n s , c o l l e c t i o n s 
of b u t t e r f l i e s and b e e t l e s , c o l l e c t i o n s o f p l a n t s , 
c o l l e c t i o n s o f p a r t s of p l a n t s , i l l u s t r a t i n g b o t a n i -
c a l p r i n c i p l e s . T h e r e i s a w r i t t e n e x a m i n a t i o n on 
b o t a n y . P r i z e s h a v e b e e n e s t a b l i s h e d f o r t h e s e 
t h i n g s . " ( 4 ) 
And C a m p b e l l S t e w a r t r e p o r t s t h a t by 1 8 7 8 , 
" t h e b o t a n y a n d z o o l o g y , e a c h so e a g e r l y 
s t u d i e d i n f r e e t i m e a s w e l l a s i n c l a s s , w e r e 
drawn' t o g e t h e r i n t o one' s t u d y , w h i c h was c a l l e d 
( 1 ) Op. o i t . P. 1 4 8 . 
( 2 ) S . I . C . V o l . X V I I . F . F . 6 8 3 . 
3 } I b i d . V o l . I X . P. 2 3 7 . 
4 ) I b i d . V o l . V. P. 2 8 8 . 
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b i o l o g y . Two m i c r o s c o p e s were a d d e d t o t h e s c h o o l ' s 
e q u i p m e n t . 1 1 ( 1 ) 
The Q u a k e r G i r l s * s c h o o l a t t h e Mount, i n Y o r k , 
( f o u n d e d i n 1785 a t a n o t h e r s i t e , T r i n i t y L a n e , i n Y o r k ) 
i s d i s c u s s e d by W i n i f r e d S t u r g e and T h e o d o r a C l a r k . ( 2 ) 
The a u t h o r s i n c l u d e some l e t t e r s w r i t t e n by Anne W h i t e , 
who was a. p u p i l a t t h e s c h o o l i n t h e 1 8 3 0 ' s . One of them, 
d a t e d 1 8 3 5 , i n c l u d e s t h i s s h o r t p a s s a g e a b o u t b o t a n y , 
" B o t a n y i s g r e a t l y t h e f a s h i o n now. A l l t h e 
g i r l s a r e l o o k i n g f o r f l o w e r s and p r e s s i n g them. 
T h e y t h e n gum them on p a p e r , a n d w r i t e u n d e r them 
t h e i r L a t i n names a n d s p e c i e s . The b o o k s l o o k q u i t e 
p r e t t y . I h a v e n o t y e t h e g i i n o ne, a s I h a v e no 
t i n box t o g a t h e r them i n . H. B r a d y g e t s them f o r 
t h e g i r l s . I b e l i e v e t h e y a r e I s . S d . o r 2 s . 4 d . 
a p i e c e . I do n o t know t h a t i t w o u l d be w o r t h w h i l e 
f o r me t o g e t one: d o s t t h o u t h i n k i t w o u l d ? " ( 3 ) 
A n o t h e r a c c o u n t of t h e s c h o o l , d e s c r i b i n g t h e p e r i o d of 
i t s h i s t o r y some t i m e j u s t a f t e r 1 8 3 9 , i n c l u d e s t h e f o l l o w -
i n g p a s s a g e ; 
"We t o o k a c o n s t i t u t i o n a l w a l k a l m o s t e v e r y 
day b e t w e e n t w e l v e and one o ' c l o c k , g e n e r a l l y 
t h r o u g h t h e q u a i n t o l d c i t y ; a n d once a week i n 
t h e f o r e n o o n we w e n t some m i l e s i n t o t h e c o u n t r y .... 
A t a l l t i m e s and p l a c e s , when p r a c t i c a b l e , we 
g a t h e r e d f e r n s , p r e s s i n g , n a m i n g , and a r r a n g i n g 
them. The l o v e o f N a t u r e i n i t s v a r i o u s p h a s e s 
of s k i e s , t r e e s , w a t e r , f l o w e r s , meadows, b i r d s , 
and i n s e c t s , was t h u s s t r e n g t h e n e d a n d f o s t e r e d , 
and t o t h i s p a r t o f my e d u c a t i o n I am i n d e b t e d f o r 
much of t h e p l e a s u r e I h a v e h a d t h r o u g h l i f e . On 
our r e t u r n , o r s o m e t i m e d u r i n g t h e d a y , we d e v o t e d 
a s h o r t t i m e t o B o t a n y , l e a r n i n g t h e names o f many 
f l o w e r s " ( 4 ) 
C a m p b e l l S t e w a r t . Op; c i t . P. 1 5 1 . 
S t u r g e and C l a r k . 'The Mount S c h o o l - Y o r k ' . D e n t . 1 9 3 1 . 
Op. c i t . Pp. 4 8 - 4 9 . 
I b i d . P p . 5 3 - 5 4 . 
1 
4 
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R e c o r d s e x i s t , f r o m 1842 t o 1 8 5 8 , t h a t c o m m i t t e e s o f 
g i r l s w e r e a p p o i n t e d t o t a k e c a r e of t h e museum s p e c i m e n s 
i n m i n e r a l o g y , b o t a n y and c o n c h o l o g y and t o c o l l e c t more 
of them, ( l ) , a n d a m i c r o s c o p e was p r e s e n t e d t o t h e s c h o o l 
i n 1 8 5 2 . ( 2 ) O b v i o u s l y b o t a n i c a l s t u d i e s w ere i n c l u d e d i n 
t h e t e a c h i n g and many of t h e g i r l s m u s t have had a k e e n 
i n t e r e s t i n b o t a n y . 
A y t o n S c h o o l , s o u t h o f M i d d l e s b r o u g h , was f o u n d e d 
i n 1841 a n d C a m p b e l l S t e w a r t w r i t e s t h a t i t s f i r s t H e a d m a s t e r : 
" e x p l a i n e d t h a t t h e s c h o o l g a v e a t h o r o u g h 
E n g l i s h e d u c a t i o n i n r e a d i n g , w r i t i n g , a r i t h m e t i c , 
E n g l i s h grammar, a n d g e o g r a p h y , w i t h f r e q u e n t e x p l a n a -
t i o n s of ! t h e a r t i c l e s t h a t a r e i n c o n s t a n t u s e , 
f o r f o o d , f u r n i t u r e , c l o t h e s , e t c . 1 He s t a t e s t h a t 
t h e r e was e x p o s i t i o n of t h e f o r c e s of n a t u r e , t h e 
l e a d i n g p r i n c i p l e s o f n a t u r a l h i s t o r y , n a t u r a l p h i l o s o -
phy, and. a g r i c u l t u r a l c h e m i s t r y , a n d i n s t r u c t i o n i n 
b l a c k b o a r d - a n d p e n c i l - d r a w i n g . L a t i n and F r e n c h 
w e r e t a u g h t l a t e r , and t h e r e was work on t h e l a n d 
f o r t h e b o y s and i n t h e h o u s e f o r t h e g i r l s , f o u r 
or f i v e h o u r s e a c h d a y . " ( 3 ) 
F r o m t h e f o r e g o i n g t h e r e i s l i t t l e d o u b t t h a t t h e e d u c a t i o n 
p r o v i d e d was an a t t e m p t t o r e l a t e t h e o r y t o f a c t u a l , e v e r y -
d a y t h i n g s , andV-the s c h o o l l a t e r became i m p o r t a n t a s an 
a g r i c u l t u r a l e s t a b l i s h m e n t . G e o l o g i c a l and b o t a n i c a l 
museum c o l l e c t i o n s w e r e o r g a n i s e d ( 4 ) and t h e a u t h o r q u o t e s 
f r o m t h e H e a d m a s t e r , G e o r g e D i x o n , who w r o t e s o m e t h i n g 
s o u n d l y b a s e d on s c i e n t i f i c p r i n c i p l e s i n t h e ' H i s t o r y 
of G r e a t A y t o n S c h o o l 1 ( 1 8 9 1 ) when he s a i d : 
( 1 ) I b i d . P. 6 4 . 
( 2 ) I b i d . P. 7 0 . 
( 3 ) C a m p b e l l . S t e w a r t . Op. c i t . P. 7 1 . 
( 4 ) CH>.i*.U. P. 1 4 8 . 
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" I t was o u r w i s h i n a l l t h e i r N a t u r a l H i s t o r y -
p u r s u i t s , t o d i r e c t them t o N a t u r e h e r s e l f i n s t e a d 
of d e p e n d i n g on b o o k s , " ( l ) 
T h e r e c a n be no d o u b t of t h e i m p o r t a n c e p l a c e d i n 
t h e b r a n c h e s o f n a t u r a l s c i e n c e a t t h i s s c h o o l : -
"The work was t o d e v e l o p by c o l l e c t i o n s of 
p l a n t s , m o s s, l i c h e n s , f u n g i , on t o t h e c o l l e c t i o n 
o f s h e l l s . C e r t a i n l y , i n t h e e a r l y y e a r s o f t h e 
s c h o o l a k e e n i n t e r e s t i n n a t u r a l h i s t o r y was 
k i n d l e d a n d a q u i t e a d v a n c e d s t a n d a r d o f s t u d y was 
a i m e d a t t o g i v e b o dy and s h a p e t o t h e d e v e l o p i n g 
k n o w l e d g e . A c o u r s e book ( J o h n s o n ' s ' A g r i c u l t u r a l 
C h e m i s t r y ' ) was u s e d f o r p a r t o f t h e w o r k . A g r i -
c u l t u r a l c h e m i s t r y , a s t r o n o m y , g e o l o g y , and b o t a n y 
w ere s t u d i e d , a n d many e x p e r i m e n t s w e r e t r i e d t o 
p r e s e r v e s p e c i m e n s o f f l o w e r s a n d p l a n t s . S u c h 
s p e c i m e n s were m a r k e d and d i s p l a y e d t o t h e w h o l e 
s c h o o l . Some o f t h e b o y s l e f t s c h o o l w i t h a p o r t -
f o l i o o f 200 o r 300 a c c u r a t e l y d e s c r i b e d s p e c i m e n s ... 
The e n t h u s i a s t i c i n t e r e s t m a n i f e s t e d by s c h o l a r s 
and t e a c h e r s i n N a t u r a l H i s t o r y i n t h e e a r l y y e a r s 
of t h e s c h o o l was q u i t e a f e a t u r e i n t h e e s t a b l i s h -
m ent, h e n c e a F r i e n d i n s p e a k i n g a t one of t h e 
s c h o o l c o n f e r e n c e s s a i d , 'The S o c i e t y of F r i e n d s 
a r e d e e p l y i n d e b t e d t o A y t o n S c h o o l f o r i n t r o d u c i n g 
t h e s t u d y of N a t u r a l H i s t o r y i n t o many of t h e i r 
s c h o o l s . ' T h e y e v e n b e g a n a b o t a n i c a l c l a s s i n 
t h e v i l l a g e w h i c h g a v e one y o u n g l o c a l g a r d e n e r , 
W i l l i a m Mudd, an i n t r o d u c t o r y i n t e r e s t w h i c h t o o k 
him f i n a l l y t o be C u r a t o r i n t h e B o t a n i c a l G a r d e n s 
a t C a m b r i d g e U n i v e r s i t y . " ( 2 ) 
Now, a l t h o u g h t h e s c h o o l w a s , t o a c e r t a i n e x t e n t , a 
s p e c i a l i s t o ne, t h e r e i s , i n t h i s l e n g t h y q u o t a t i o n , s o m e t h i n g 
o f t h e e x c i t e m e n t a n d k e e n n e s s w h i c h m u s t h a v e made t h e 
s c h o o l a l m o s t u n i q u e i n i t s a t t i t u d e t o t h e s c i e n c e s i n 
t h e f i r s t h a l f o f t h e n i n e t e e n t h c e n t u r y . 
A t S i d c o t . w h i c h was e s t a b l i s h e d i n 1 8 0 8 , s c i e n t i f i c 
w o r k h a d a p p e a r e d by t h e f i f t i e s . N a t u r a l H i s t o r y e x p e d i -
( 1 ) I b i d " . 
( 2 ) B b i d c i t . P p . 1 4 8 - 1 4 9 . 
- 1 0 0 -
t i o n s were o r g a n i s e d a n d , a s a r e s u l t , p l a n t c o l l e c t i o n s 
and c o l l e c t i o n s of b i r d s ' e g g s were made. I n t h e n e x t 
d e c a d e o r s o , l e c t u r e s were g i v e n on p h y s i c s , a n i m a l s and 
v e g e t a b l e p h y s i o l o g y and e n t o m o l o g y . ( 1 ) I n t h e s e v e n t i e s , 
t h e g i r l s a t t h i s s c h o o l h a d b e e n commended f o r t h e work 
a c h i e v e d i n n a t u r a l h i s t o r y . a n d e l e m e n t a r y s c i e n c e h a d 
b e e n i n c l u d e d i n t h e c u r r i c u l u m . ( 2 ) N a t u r a l H i s t o r y was 
c o n d u c t e d a t P e n k e t h S c h o o l b u t i t was i n o u t - o f - s c h o o l 
h o u r s f r o m 1842 o n w a r d s , ( 3 ) and i n t h a t y e a r , a t S i b f o r d 
S c h o o l , n e a r B a n b u r y , O x f o r d , some g a r d e n i n g and a g r i c u l -
t u r a l w ork was i n c l u d e d i n t h e s y l l a b u s , a l o n g w i t h 
" t h e u s u a l i n t e r e s t o f F r i e n d s i n 
n a t u r a l h i s t o r y . " ( 4 ) 
H o w e v e r , an i n s p e c t i o n i n 1903 r e s u l t e d i n a g loomy r e p o r t 
"The o n l y s c i e n c e w h i c h i s t a u g h t i n t h e S c h o o l 
i s some v e r y e l e m e n t a r y c h e m i s t r y , t o w h i c h 1-^  
h o u r s p e r week a r e d e v o t e d . The s e c o n d y e a r g i r l s 
a r e t a u g h t a l i t t l e N a t u r e S t u d y , b u t i t i s more o f 
t h e c h a r a c t e r of o b j e c t l e s s o n s t h a n N a t u r e S t u d y 
p r o p e r t y s o - c a l l e d " ( 5 ) 
N a t u r a l h i s t o r y d i a r i e s w e r e k e p t by p u p i l s a t t h e 
S a f f r o n W a l d e n S c h o o l , w h e r e p a r t i c u l a r i n t e r e s t was shown 
i n t h e n a t u r a l h i s t o r y of t h e s u r r o u n d i n g E s s e x c o u n t r y -
s i d e . By 1 8 8 4 , W i g t o n S c h o o l h a d a c h e m i s t r y l a b o r a t o r y 
a d d e d t o i t and t h e r e was a l r e a d y e x i s t i n g a t t h e s c h o o l 
( 1 ) C a m p b e l l S t e w a r t . I b i d . 
( 2 ) I b i d ; ! t . P. 151. 
( 3 ) I b i d . P. 1 4 8 . 
( 4 ) I b i d . P. 7 3 . 
( 5 ) I b i d . P. 1 5 4 . 
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a g r e a t i n t e r e s t i n t h e t e a c h i n g of s u c h b r a n c h e s o f 
b i o l o g y a s n a t u r a l h i s t o r y , e n t o m o l o g y , o r n i t h o l o g y , a n d 
b o t a n y , a s w e l l a s a s t r o n o m y . ( l ) 
I t h i n k t h a t t h i s b r i e f a c c o u n t o f t h e Q u a k e r s c h o o l s 
i l l u s t r a t e s , q u i t e c l e a r l y , how q u i c k l y t h e Q u a k e r l o v e f o r 
and i n t e r e s t i n n a t u r a l h i s t o r y was t r a n s l a t e d i n t o l i v e 
t e a c h i n g i n t h e i r s c h o o l s ; i n some c a s e s t h e s e s c i e n c e 
s u b j e c t s e x i s t e d i n t h o s e e s t a b l i s h m e n t s a l m o s t f r o m t h e i r 
f o u n d a t i o n . The t e a c h i n g was a l w a y s b i a s e d t o w a r d s t h e 
p r a c t i c a l s i d e and t h e r e c a n be l i t t l e d o u b t t h a t t h e 
l e s s o n s w e r e a n i n t e g r a l a n d e x c i t i n g p a r t of t h e c u r r i -
c u l u m . T h i s w a s , of c o u r s e , a i d e d by t h e f a c t t h a t many of 
t h e p u p i l s h a d t h e i r own p a r t i c u l a r b r a n c h e s of i n t e r e s t 
i n n a t u r a l h i s t o r y and w e r e , i n many c a s e s , p r e p a r e d 
t o make t h e i r own, e x t r a - c u r r i c u l a r i n v e s t i g a t i o n s . I t 
i s n o t s u r p r i s i n g , t h e n , t h a t n a t u r a l h i s t o r y , a c c e p t e d 
a l m o s t a s a r e l i g i o u s c r e d o , p r o s p e r e d t o a much g r e a t e r 
e x t e n t i n t h e Q u a k e r s c h o o l s t h a n e l s e w h e r e . 
U n i v e r s i t y C o l l e g e , L o n d o n , was f o u n d e d i n 1828 and 
f i n a n c e d by a j o i n t s t o c k company. I t was i n t e n d e d t h a t 
b o y s o f s i x t e e n t o n i n e t e e n s h o u l d a t t e n d and t h e e s t a b -
l i s h m e n t was i n t e n d e d t o c a t e r f o r s o n s of m i d d l e c l a s s 
p e o p l e a n d t o g i v e them a h i g h e r e d u c a t i o n . M e d i c i n e , 
Z o o l o g y , B o t a n y , Anatomy a n d P h y s i o l o g y a l l h ad c h a i r s . 
P r o f e s s o r L i n d l e y , t h e h o r t i c u l t u r a l i s t was P r o f e s s o r 
( l ) C a m p b e l l S t e w a r t . I b i d . 
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o f B o t a n y a n d C h a r l e s B e l l was P r o f e s s o r o f M e d i c i n e . ( l ) 
A s c h o o l was f o u n d e d i n c o n n e c t i o n w i t h U n i v e r s i t y C o l l e g e , 
The p u p i l s h a d a f r e e c h o i c e o f t h e s u b j e c t s t h e y w i s h e d 
t o t a k e f r o m t h e c u r r i c u l u m w h i c h o f f e r e d E n g l i s h , L a t i n , 
F r e n c h , German, a p p l i e d m a t h e m a t i c s , C h e m i s t r y , P h y s i c s , 
b o t a n y and p h y s i c a l g e o g r a p h y among o t h e r s u b j e c t s . ( 2 ) 
S c i e n c e was i n c l u d e d i n t h e t e a c h i n g a t t h e L e i c e s t e r 
P r o p r i e t a r y S c h o o l ( f . 1 8 3 7 ) w h e r e e x p e r i m e n t s w e r e demon-
s t r a t e d a n d , a t t h e L i v e r p o o l I n s t i t u t e , i n t h e 1 8 4 0 ' s , 
n a t u r a l h i s t o r y and c h e m i s t r y w e re t a u g h t . ( 3 ) 
I n 1 8 5 8 t h e H e a d m a s t e r o f t h e M e t h o d i s t s c h o o l , 
Woodhouse G r o v e , m e n t i o n e d i n h i s r e p o r t t h a t t h e r e was 
some i n s t r u c t i o n i n p h o t o g r a p h y g i v e n i n t h e B c h o o l , a s 
w e l l a s l e c t u r e s i n c h e m i s t r y a n d " b i o l o g y " a n d t h a t t h e r e 
w e r e l e s s o n s i n common t h i n g s f o r t h e j u n i o r b o y s . - ( 4 ) 
The b i o l o g y m e n t i o n e d w o u l d m o s t p r o b a b l y be - n a t u r a l 
h i s t o r y a t t h a t t i m e . A n o t h e r M e t h o d i s t p r o p r i e t a r y 
e s t a b l i s h m e n t , K i n g s w o o d S c h o o l , h a d s c h o o l g a r d e n s w h i c h 
w e r e c u l t i v a t e d by t h e p u p i l s i n t h e s e c o n d h a l f o f t h e 
e i g h t e e n t h c e n t u r y . ( 5 ) 
The T a u n t o n C o m m i s s i o n R e p o r t s a r e a v a s t r e p o s i t o r y 
f o r i n f o r m a t i o n c o n c e r n i n g s e c o n d a r y e d u c a t i o n i n t h i s 
1 ) S i m o n . Op. c i t . P p . 1 1 8 - 1 2 3 . 
( 2 ) I b i d . P. 1 1 6 . 
( 3 ) I b i d . Pp. 1 1 6 - 1 1 7 . 
,4) F . C. P r i t c h a r d . ' M e t h o d i s t S e c o n d a r y E d u c a t i o n 1 . 
E p w o r t h P r e s s 1 9 4 9 . P. 9 0 . 
( 5 ) I b i d . P. 1 6 9 . 
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c o u n t r y i n t h e m i d d l e of t h e n i n e t e e n t h c e n t u r y a n d i n 
e a c h v o l u m e , where t h e A s s i s t a n t C o m m i s s i o n e r s r e p o r t e d 
c o n c e r n i n g t h e s c h o o l s i n t h e i r a r e a s , t h e r e i s some d a t a 
a b o u t v a r i o u s t y p e s of p r o p r i e t a r y s c h o o l s . The f o l l o w i n g 
p a g e s a r e n o t i n t e n d e d t o s t a n d a s a n e x h a u s t i v e s u r v e y ' 
o f s u c h s c h o o l s , s i n c e t h e t i m e a v a i l a b l e p e r m i t t e d no 
more t h a n w h a t i s h o p e d w i l l p r o v e a j u d i c i o u s s a m p l i n g 
o f t h e many r e c o r d e d t h e r e . 
The F o r e s t S c h o o l f o r b o y s , a t W a l t h a m s t o w , l a i d a 
c l a i m t o h a v i n g o r g a n i s e d a c l a s s o f f i f t e e n b o y s t o t a k e 
p h y s i c s , c h e m i s t r y a n d n a t u r a l h i s t o r y f o r n i n e t y m i n u t e s 
e a c h week, f o r w h i c h p r i v i l e g e t h e p u p i l s p a i d 4 5 s . f o r 
e a c h s u b j e c t , and t h e W a l t h a m s t o w M i s s i o n S c h o o l f o r 
g i r l s , w h i c h was a. b o a r d i n g s c h o o l h a v i n g f i f t y g i r l s on 
i t s r o l l s , r e p o r t e d t h a t t h i r t y o f i t s p u p i l s s t u d i e d 
n a t u r a l h i s t o r y . The r e p o r t f r o m t h i s s c h o o l went so 
f a r a s t o name,the-pages s t u d i e d i n B r e w e r ' s 'Guide t o 
S c i e n c e 1 and a n o t e was a t t a c h e d t o t h e e f f e c t t h a t t h e 
s c h o o l had a l a r g e g a r d e n a t t a c h e d t o i t , b u t w h e t h e r 
t h i s was m e a n t a s a c l a i m t o u s i n g i t f o r n a t u r a l h i s t o r y 
t e a c h i n g or w h e t h e r a s p r o v i n g t h a t t h e b u i l d i n g had 
p l e a s a n t s u r r o u n d i n g s i s n o t made c l e a r . ( l ) 
I n H o l b o r n , The W e s t e r n M e t r o p o l i t a n J e w i s h S c h o o l , 
w h i c h h a d " s i x t y b o y s i n i t s c a r e , r e t u r n e d t h i r t y of them a s 
l e a r n i n g t h e t h r e e s c i e n c e s r e c o r d e d a b o v e ; ( 2 ) t h e 
( 1 ) S . I . C . V o l . V I I I . 
( 2 ) I b i d . V o l . X. P. 2 4 1 . 
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I s l i n g t o n P r o p r i e t a r y S c h o o l , an i n s t i t u t i o n w h i c h p r o -
v i d e d an ' e d u c a t i o n f o r p r o f e s s i o n a l a n d c o m m e r c i a l l i f e ' 
s howed t w e n t y - s e v e n of i t s p u p i l s l e a r n i n g n a t u r a l h i s t o r y ; ( l ) 
t h e West C e n t r a l C o l l e g e f o r Y o u n g L a d i e s , i n B l o o m s b u r y . 
h a d a t e a c h e r who s p e c i a l i s e d i n e l e m e n t a r y s c i e n c e - a 
c o m p a r a t i v e r a r i t y - a n d t h e r e w e r e t w e n t y - f i v e g i r l s 
l e a r n i n g b o t h p h y s i c s a n d n a t u r a l h i s t o r y t h e r e . ( 2 ) 
A n o t h e r L o n d o n s c h o o l w h i c h n o t e d i t s g a r d e n s was t h e 
N o r t h L o n d o n C o l l e g i a t e S c h o o l , and b o t a n y was t a u g h t 
t o t h e g i r l s o f t h a t s c h o o l , so t h a t , no d o u b t , t h e g a r -
d e n s were u t i l i s e d f o r t h a t p u r p o s e . ( 3 ) T h i s s c h o o l was 
e s t a b l i s h e d i n 1850 i n o r d e r ' t o g i v e a good s e c u l a r 
e d u c a t i o n on a r e l i g i o u s b a s i s a t m o d e r a t e c o s t t o g i r l s 
o f m i d d l e c l a s s . ' ( S e e a l s o C h a p t e r V I I P. 245) 
Epsom C o l l e g e b e l o n g e d t o t h e R o y a l M e d i c a l B e n e v o l e n t 
C o l l e g e a n d was a s c h o o l f o r t h e s o n s of d o c t o r s . . A l t h o u g h 
i t h ad a p r o f e s s o r who g a v e w e e k l y a n d c o m p r e h e n s i v e 
l e c t u r e s i n n a t u r a l s c i e n c e , t h e b o y s h a d e i t h e r t o a t t e n d 
t h e s c i e n c e l e c t u r e s o r t h e d r a w i n g c l a s s . F i v e - s i x t h s 
o f t h e b o y s p r e f e r r e d t o a t t e n d t h e l a t t e r . ( 4 ) 
T h e r e was a p r o p r i e t a r y s c h o o l k e p t by t h e I n t e r -
n a t i o n a l E d u c a t i o n S o c i e t y a t I s l e w o r t h f r o m 1 8 6 4 , w h i c h 
h a d s e v e n t y p u p i l s t a k i n g p h y s i c s a n d c h e m i s t r y a n d 
( 1 ) I b i d . P. 2 4 5 . 
( 2 ) I b i d . V o l . X. 
( 3 ) I b i d . V o l . X. 
( 4 ) I b i d . V o l . V I I . 
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f o u r t y - o n e l e a r n i n g n a t u r a l h i s t o r y . I n t h i s s c h o o l some 
o r a l i n s t r u c t i o n was g i v e n , t o o , i n human p h y s i o l o g y . ( 1 ) 
A t B r i g h t o n . t h e r e was a s c h o o l f o r t r a d e s m e n ' s s o n s 
k e p t a t No. 7, S h i p S t r e e t w h e r e t h i r t y - o n e b o y s , o u t of 
a t o t a l r o l l o f n i n e t y - s e v e n , t o o k n a t u r a l h i s t o r y and 
t h e r e was m e n t i o n of t h e u s e of B r a y ' s ' P h y s i o l o g y ' ( 2 ) 
a n d , a t L a n c a s t e r H o u s e , No. 4 7 , G r a n d P a r a d e , a new 
s c h o o l was i n p r o c e s s o f e r e c t i o n t o h o u s e a p r o p r i e t a r y 
s c h o o l a l r e a d y i n e x i s t e n c e and t e a c h i n g n a t u r a l h i s t o r y 
t o a b o u t one t h i r d o f i t s s t u d e n t s . ( 3 ) 
I n T a u n t o n , t h e West of E n g l a n d D i s s e n t e r s ' P r o p r i e t a r y 
S c h o o l s k e p t an e s t a b l i s h m e n t i n w h i c h t e a c h i n g a b o u t 
v e g e t a b l e a n d a n i m a l p h y s i o l o g y was i n c l u d e d i n t h e 
s y l l a b u s , b u t t h e s c h o o l was low i n n u m b e r s . ( 4 ) I n t h e 
same town was t h e W e s l e y a n C o l l e g i a t e I n s t i t u t i o n a n d 
i t s H e a d m a s t e r , Thomas S i b l y , g a v e t h e f o l l o w i n g e v i d e n c e 
b e f o r e t h e C o m m i s s i o n : 
"- A r e t h e r e a n y means t o s e c u r e t h a t t h e b o y s u n d e r -
s t a n d t h e l e c t u r e s ? 
- Y e s , t h e y t a k e n o t e s of t h e l e c t u r e s , w r i t e them 
o u t n e a t l y i n b o o k s p r o v i d e d f o r t h e p u r p o s e ; t h e 
s e n i o r c l a s s t a k i n g n o t e s a t t h e t i m e and t h e 
j u n i o r p u p i l s t a k i n g i t f r o m d i c t a t i o n . T h e y a r e 
a f t e r w a r d s e x a m i n e d c a r e f u l l y on t h e s u b j e c t . 
The c o u r s e i s e x p e r i m e n t a l a s f a r a s p o s s i b l e ; 
t h e s u b j e c t s a r e c h e m i s t r y , n a t u r a l p h i l o s o p h y , 
and a s t r o n o m y ; a n d a n i m a l p h y s i o l o g y i s g e n e r a l l y 
I b i d . V o l . X I I . 
I b i d s V o l . X I . P. 4 7 4 . 
I b i d 4 V o l . X I . P. 4 7 9 . 
I b i d . V o l . X I V . 
1 
4 
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t a k e n w i t h c o n s i d e r a b l e c a r e . 
- Any b o t a n y ? 
- We go t h r o u g h t h e c o u r s e o f p h y s i c a l s c i e n c e , 
i n c l u d i n g b o t a n y , i n t w o ' a n d a h a l f o r t h r e e y e a r s . . " ( l ) 
S i b l y was v e r y k e e n on G e o l o g y a n d l e d e x p e d i t i o n s by t h e 
b o y s t o t h e Q u a n t o c k H i l l s . He was i n s t r u m e n t a l i n s t a r t -
i n g s c h o o l g a r d e n s a t T a u n t o n a n d c o m m u n i c a t e d h i s e n t h u s i -
asm f o r t h i s p u r s u i t t o t h e p u p i l s . ( 2 ) A n o t h e r M e t h o d i s t 
i n s t i t u t i o n , t h e W e s l e y C o l l e g e i n S h e f f i e l d p o s s e s s e d a 
b o t a n i c a l g a r d e n . ( S e e P. 1 0 7 ) 
A t B r i s t o l C o l l e g e , f o u n d e d a b o u t 1 8 3 4 , t h e r e was a 
c l e a r l y o r g a n i s e d d i v i s i o n o f t h e s c h o o l i n t o two g r o u p s , 
and Adamson, i n h i s book, ' E n g l i s h E d u c a t i o n , 1 7 8 9 - 1 9 0 2 ' , 
comments on i t when he w r i t e s t h a t i t b o r e , 
" c l e a r i n d i c a t i o n , on t h e p a r t o f t h o s e 
who made i t , of t h e c o n t e m p o r a r y German Gymnasium 
an d R e a l s c h u l e . T he s c h o o l was t o ' d i v i d e ' a b o u t 
t h e age o f t w e l v e t o f o u r t e e n . T h o s e who s t o o d 
b e l o w t h e d i v i d i n g l i n e w e r e t o f o l l o w a common 
c o u r s e i n L a t i n , a r i t h m e t i c , g e o g r a p h y , F r e n c h o r 
German, o r b o t h l a n g u a g e s . A b o v e t h e l i n e was a 
b i f u r c a t i o n . B o y s i n t e n d e d f o r t h e U n i v e r s i t i e s 
s h o u l d s t u d y t o g e t h e r L a t i n , G r e e k , a l g e b r a , g e o m e t r y 
a n d ' m i x e d m a t h e m a t i c s a s s t u d i e d a t u n i v e r s i t i e s . ' 
O t h e r b o y s s h o u l d be g r o u p e d t o g e t h e r f o r i n s t r u c t i o n ; 
G r e e k s h o u l d be o m i t t e d f r o m t h e i r c o u r s e , w h i c h was 
t o i n c l u d e m a t h e m a t i c s , p h y s i c s o r n a t u r a l h i s t o r y , 
s p o k e n a n d w r i t t e n F r e n c h o r G e r m a n . " ( 3 ) 
The i n f l u e n c e of German s c h o o l s a n d t h e i r e d u c a t i o n 
h a s a l r e a d y b e e n met w i t h i n an e a r l i e r c h a p t e r i n c o n -
n e c t i o n w i t h M a t t h e w A r n o l d ' s e n d o r s e m e n t of N a t u r k u n d e . 
T h e r e w a s : i n E n g l a n d , d u r i n g t h e n i n e t e e n t h c e n t u r y , a 
g r e a t a d m i r a t i o n f o r t h e P r u s s i a n e f f i c i e n c y i n o r g a n i s a t i o n 
7l) I b i d : V o l . V. P; .343. 
( 2 ) P r i t c h a r d : Op; c i t . P. 1 6 9 . 
( 3 ) J . W. Adamson. " E n g l i s h E d u c a t i o n 1 7 8 9 - 1 9 0 2 . 
C.U.P. 1 9 3 0 . P. 5 0 . 
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and t h e r e a r o s e a b e l i e f t h a t i t s r e f l e c t i o n h e r e , i n 
o u r e d u c a t i o n a l s y s t e m s , w o u l d p r o v e w o r t h w h i l e . 
A t t h e L i v e r p o o l I n s t i t u t e H i g h S c h o o l , t h e r e w e r e 
s a i d t o be one h u n d r e d a n d n i n e t y - f i v e p u p i l s , o f whom 
o n l y t h r e e t o o k some f o r m o f n a t u r a l h i s t o r y i n s t r u c t i o n 
and t h e y u s e d t e x t b o o k s by A g a s s i z a n d G o u l d . ( l ) A t t h e 
M a n c h e s t e r M e c h a n i c s ' I n s t i t u t i o n C o m m e r c i a l and S c i e n t i f i c 
Day S c h o o l f o r B o y s , f o u n d e d i n 1 8 5 7 , w h i c h was a s c h o o l 
w e l l s p o k e n o f by Mr. B r y c e , n a t u r a l h i s t o r y was t a u g h t 
t o n i n e t y b o y s o u t of two h u n d r e d a n d t h i r t y on t h e r o l l , 
and a t t h e S a l f o r d C a t h o l i c Grammar S c h o o l ( 1 8 6 2 ) n a t u r a l 
h i s t o r y was l i s t e d a s t h e o n l y s c i e n c e t a u g h t t h e r e and 
a b o u t h a l f o f t h e p u p i l s t o o k a d v a n t a g e of t h e f a c t . A 
b r a n c h of t h i s s c h o o l was t h e L i v e r p o o l - B l a c k b u r n e House 
G i r l s ' S c h o o l , f o u n d e d i n 1 8 4 4 , w h e r e some n i n e t y g i r l s , 
o u t o f t h r e e h u n d r e d , h a d a p r o g r e s s i v e l e c t u r e c o u r s e , 
n o t o n l y i n p h y s i c s a n d c h e m i s t r y , b u t a l s o , s u r p r i s i n g l y , 
i n z o o l o g y , w h e r e l e c t u r e s w e re g i v e n on v e r t e b r a t e a n i m a l s . ( 2 ) 
The W e s l e y a n P r o p r i e t a r y Grammar S c h o o l a t E c c l e s h a l l , 
n e a r S h e f f i e l d , had a b o t a n i c a l g a r d e n and t h e r e were 
f o r t y p u p i l s i n t h i s s c h o o l t a k i n g n a t u r a l h i s t o r y and 
c h e m i s t r y , b e i n g d i v i d e d i n t o f o u r c l a s s e s f o r t h a t p u r -
p o s e . ( 3 ) The B r a d f o r d H i g h S c h o o l was a p r o p r i e t a r y s c h o o l 
( 1 ) S . I . C . V o l . X V I I . 
( 2 ) I b i d . V o l . X V I I . 
( 3 ) I b i d . V o l . X V I I I . , P. 6 6 5 . 
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w h i c h h a d two c l a s s e s t o t a l l i n g t h i r t y - f i v e s t u d e n t s 
( o u t o f a b o u t f o r t y ) who r e a d n a t u r a l h i s t o r y . The u p p e r 
c l a s s h a d l e c t u r e s i n v e g e t a b l e p h y s i o l o g y and t h e l o w e r 
c l a s s e x a m i n e d and d e s c r i b e d p l a n t s w i t h t h e a i d of G i l l ' s 
' B o t a n y ' . ( l ) I n L e e d s , n a t u r a l h i s t o r y was t a u g h t a t t h e 
L a d i e s ' E d u c a t i o n a l I n s t i t u t e ( 2 ) a n d a t B e r w i c k upon Tweed, 
a t t h e C o r p o r a t i o n ' s Academy, s i x s t u d e n t s w e r e r e t u r n e d 
a s t a k i n g t h e s u b j e c t w i t h t h e a i d o f B a l f o u r ' s ' B o t a n y * . ( 3 ) 
Mr. A. K. I s b i s t e r , who h a d b e e n c o n n e c t e d w i t h t h e 
J e w s C o l l e g e i n F i n s b u r y s q u a r e , h a d b e e n H e a d m a s t e r o f a 
p r o p r i e t a r y s c h o o l i n I s l i n g t o n a n d was e d i t o r o f t h e 
' E d u c a t i o n a l T i m e s ' , was a l s o H e a d m a s t e r o f t h e S t a t i o n e r s 1 
S c h o o l i n 1865 and a p p e a r e d b e f o r e t h e T a u n t o n C o m m i s s i o n . 
I n h i s e v i d e n c e , he m e n t i o n e d t h a t s c i e n c e f o r m e d a n 
i m p o r t a n t p a r t o f t h e c u r r i c u l u m a t t h a t s c h o o l ; n a t u r a l 
p h i l o s o p h y , c h e m i s t r y a n d m e c h a n i c s w e r e t a u g h t t h e r e a n d 
b o t a n y , z o o l o g y and g e o l o g y w e r e i n t r o d u c e d t o b o y s o f 
a b o u t t e n t o t w e l v e y e a r s o f age i n w h a t was r e a l l y a 
n a t u r e s t u d y c o u r s e . ( 4 ) 
When s a m p l i n g t h e r e t u r n s made t o t h e N i n e t e e n t h 
C e n t u r y C o m m i s s i o n s , a n d t h o s e o f t h e T a u n t o n C o m m i s s i o n 
i n p a r t i c u l a r , we m u s t make due a l l o w a n c e f o r t h e u n d e n i -
a b l e i m p u l s e , w h i c h m u s t h a v e p l a g u e d many H e a d m a s t e r s , 
( 1 ) I b i d . 
( 2 ) I b i d . 
( 3 ) I b i d . . 
( 4 ) I b i d . 
V o l . X V I I I . 
V o l . X V I I I . 
Vol,. X I X . 
V o l . V. Pp. 
Pp . 6 4 8 - 6 4 9 . 
2 9 £ 3 0 . 
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g o v e r n i n g and p r o p r i e t a r y b o a r d s , to manufacture a s i l k 
p u r s e out of a sow's e a r . When r e a d i n g the Taunton Commission, 
we o f t e n d e t e c t a g r e a t d i s c r e p a n c y between t h a t which 
s c h o o l s c l a i m e d they c o u l d and d i d t e a c h and what the 
A s s i s t a n t C o mmissioners a c t u a l l y found on t h e i r v i s i t s . 
A number of r e p o r t s of n a t u r a l h i s t o r y t e a c h i n g i n the 
p r o p r i e t a r y s c h o o l s sampled above seem r a t h e r vague and 
perhaps g l i b . Even so, t h e r e can be l i t t l e doubt t h a t 
o t h e r s were t e a c h i n g botany, a n i m a l p h y s i o l o g y and o c c a s -
i o n a l l y z o o l o g y i n a t r u l y s c i e n t i f i c and w o r t h w h i l e f a s h i o n . 
Most of t h e s e s c h o o l s were founded a f t e r the 1850's when, 
not o n l y was t h e r e an i n c r e a s i n g demand f o r s c i e n t i f i c 
i n s t r u c t i o n , but s c i e n c e and the s c i e n c e s were growing 
i n s t a t u r e , b r o a d e n i n g t h e i r c o n c e p t s and amassing g r e a t e r 
and g r e a t e r amounts of f a c t u a l d a t a . I t was the p r o p r i e t a r y 
s c h o o l s (many of which have s t i l l to be c o n s i d e r e d i n the 
n e x t c h a p t e r as P u b l i c s c h o o l s which t h e y had become) t h a t 
were much more a t t u n e d to the newness of the s p i r i t of 
s c i e n c e . They were founded f o r v e r y d e f i n i t e purposes 
by b o d i e s d i s s a t i s f i e d w i t h the type of e d u c a t i o n t h a t was 
a v a i l a b l e or by r e l i g i o u s s e c t s . Not a l l of them were good 
s c h o o l s , indeed many were s m a l l , l o c a l and s e c o n d - c l a s s , 
but they had the' s a v i n g g r a c e of m o d e r n i t y and t h e y were i n 
sympathy w i t h the modern s u b j e c t s and so made some attempt 
to t e a c h them. 
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CHAPTER I V . 
THE PUBLIC SCHOOLS 
( T h i s c h a p t e r i n c l u d e s m a t e r i a l c o n c e r n i n g some s c h o o l s 
w hich, a l t h o u g h t h e y were foun'ded as p r o p r i e t a r y e s t a b -
l i s h m e n t s , soon became so famous and i m p o r t a n t t h a t they 
were and are r a n k e d as P u b l i c s c h o o l s . ) 
I n a c e n t u r y when p r i v a t e p h i l a n t h r o p y and the z e a l 
of the s e c u l a r i s t s were r e s p o n s i b l e f o r much of the edu-
c a t i o n a v a i l a b l e , the P u b l i c s c h o o l s of E n g l a n d e x i s t e d 
p u r e l y and s i m p l y f o r the purpose of p r o v i d i n g a f i t t i n g 
e d u c a t i o n f o r the sons of the new, upper middle c l a s s e s 
and t h o s e of the r u l i n g a r i s t o c r a c y who were not . p r i v a t e l y 
t u t o r e d . Remembering t h a t the n i n e t e e n t h c e n t u r y was one 
of i n c r e a s i n g i n d u s t r i a l i s m i t i s e a s y to u n d e r s t a n d t h a t 
t h e r e was a growing u n e a s i n e s s a t the l a c k of s c i e n t i f i c 
t e a c h i n g i n the s c h o o l s c a t e r i n g f o r the sons of g e n t l e -
men. Whereas, i n p r e v i o u s c e n t u r i e s the more ' c h i v a l r o u s ' 
s t u d i e s of h e r a l d r y , h o r t i c u l t u r e , d a n c i n g and f e n c i n g , 
the a r t of husbandry and the grammar of the L a t i n and 
Greek languages were the i m p o r t a n t and u s e f u l and ' p o l i t e ' 
s t u d i e s , w i t h a s h i f t i n g economic emphasis towards i n -
d u s t r i a l i s m a knowledge of the s c i e n t i f i c b a s i s of manu-
f a c t u r i n g t e c h n i q u e s began to be an i m p o r t a n t c o n s i d e r a -
t i o n i n the t r a i n i n g of t h o s e who r u l e d by r i g h t or by 
f i n a n c i a l i n f l u e n c e . The p o l i c y of i n t r o d u c i n g s c i e n c e 
i n t o the s c h o o l s , many of which had, f o r c e n t u r i e s , 
p r o v i d e d a c l a s s i c a l t r a i n i n g o n l y , was one of e x p e d i e n c y ; 
* E.g. Cheltenham ( 1 8 4 1 ) , Marlborough ( 1 3 4 3 ) , R o s s a l l ( 1 8 4 4 ) , 
R a d l e y , ( 1 8 4 7 ) , W e l l i n g t o n ( 1 8 5 3 ) , Epsom ( 1 8 5 5 ) , 
C l i f t o n ( 1 862) and M a l v e r n ( 1 8 6 3 ) . 
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l i k e most changes made i n the e d u c a t i o n a l system of t h i s 
c o u n t r y , i t was g r a d u a l . 
I n 1832 the Q u a r t e r l y J o u r n a l of E d u c a t i o n was 
p r o t e s t i n g : 
" I s i t r e a s o n a b l e or c r e d i t a b l e , or d e c e n t , 
t h a t boys of f i f t e e n y e a r s of age and more s h o u l d 
know a b s o l u t e l y n o t h i n g of the s i m p l e s t laws of 
m e c h a n i c a l p h i l o s o p h y ? That t h e y s h o u l d know n o t h i n g 
of t h e growth, p r o d u c t i o n and manufacture of the 
v a r i o u s o b j e c t s which a r e d a i l y s u b s e r v i e n t to t h e i r 
n e c e s s i t i e s and p l e a s u r e s ? That t h e y s h o u l d be 
a b s o l u t e l y or almost a l t o g e t h e r i g n o r a n t of the 
c l i m a t e , p r o d u c t i o n s , and g e o g r a p h i c a l d i s t r i b u t i o n 
of the a n i m a l , v e g e t a b l e , and m i n e r a l kingdoms, and 
even of the moral and s o c i a l c o n d i t i o n of t h e i r 
f e l l o w - c r e a t u r e s s c a t t e r e d over the g l o b e ? . . . " ( 1 ) 
Impetus was g i v e n to i d e a s of i n t r o d u c i n g some 
s c i e n c e i n t o the P u b l i c s c h o o l c u r r i c u l u m by the r e s u l t s 
of the g r e a t E x h i b i t i o n s t h a t were h e l d , i n E n g l a n d i n 
1851 and i n P a r i s i n 1867, f o r i n s t a n c e , and which p r o -
v i d e d E n g l i s h m a n u f a c t u r e r s and t h e i r P a r l i a m e n t a r y 
l o b b y i s t s w i t h a l a r m i n g y a r d s t i c k s by which to measure 
t h e i r e f f i c i e n c y and t h e i r 'know-how 1; the r e s u l t was 
a n x i e t y : 
" n e a r l y e v e r y w i t n e s s speaks of the 
e x t r a o r d i n a r i l y r a p i d p r o g r e s s of C o n t i n e n t a l n a t i o n s 
i n m a n u f a c t u r e s , and a t t r i b u t e s t h a t r a p i d i t y , not tlo 
the model workshops which a r e met w i t h i n some f o r e i g n 
c o u n t r i e s , and a r e but an i n d i f f e r e n t s u b s t i t u t e 
f o r our own g r e a t f a c t o r i e s , and f o r those which 
are r i s i n g up i n e v e r y p a r t of the C o n t i n e n t : but, 
b e s i d e s o t h e r c a u s e s , to the s c i e n t i f i c t r a i n i n g of 
the p r o p r i e t o r s and managers i n F r a n c e , S w i t z e r l a n d , 
Belgium and Germany, and to the e l e m e n t a r y i n s t r u c -
t i o n which i s u n i v e r s a l among the working p o p u l a t i o n 
of Germany and S w i t z e r l a n d . There can be no doubt ... 
( l ) Simon. Op. c i t . P. 100. Quoting Q. J . of Edn. V o l . I l l 
No. 6 A p r i l 1832. Pp. 268-9. 
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t h a t the f a c i l i t i e s f o r a c q u i r i n g a knowledge of 
t h e o r e t i c a l and a p p l i e d s c i e n c e a r e i n c o m p a r a b l y 
g r e a t e r on the C o n t i n e n t than i n t h i s c o u n t r y , and 
t h a t s u c h knowledge i s based on an advanced s t a t e 
of s e c o n d a r y e d u c a t i o n . 1 1 ( 1) 
I t i s i m p o r t a n t , t o o , I t h i n k , to add t h a t the i n -
s u l a r i t y of the E n g l i s h p e o p l e s was g r e a t e r i n the n i n e -
t e e n t h c e n t u r y than i t i s now and t h a t the a r r o g a n t assump-
t i o n t h a t the term 'Englishman' was a synonym f o r one who 
was, above a l l , n a t u r a l l y e f f i c i e n t , v i c t o r i o u s i n arms, 
a t r a d e r par e x c e l l e n c e and an i n f l u e n c e i n the w o r l d , i f 
not by D i v i n e R i g h t , a t l e a s t by f o r c e f u l a c t i o n . I n a 
h i g h l y p a t r i o t i c age i t came as something of a shock to 
d i s c o v e r t h a t , w h i l s t the sons of gentlemen were b e i n g 
p r e p a r e d f o r t h e i r e s s e n t i a l r o l e s i n government, both 
p o l i t i c a l l y and e c o n o m i c a l l y , i n a f a s h i o n which was 
c e r t a i n l y c e n t u r i e s o l d and p o s s i b l y almost m e d i e v a l , 
o t h e r c o u n t r i e s , which f o r many y e a r s had been c o n s i d e r e d 
to be i n f e r i o r , had r a p i d l y s u r p a s s e d E n g l a n d i n the 
new, t w i n powers of m a n u f a c t u r e and m e c h a n i s a t i o n . 
Even so, the S t a t e was not a n x i o u s to i n t e r v e n e ; 
when S a d l e r wrote, i n 1908, of the d e c i s i o n t h a t the 
S t a t e s h o u l d s e t a minimum s t a n d a r d of u n i v e r s a l s c h o o l 
t r a i n i n g , h i s words were p a r t i c u l a r l y d e s c r i p t i v e of 
the a t t i t u d e of the S t a t e to P u b l i c s c h o o l e d u c a t i o n 
b e f o r e the s e t t i n g - u p of the P u b l i c S c h o o l s Commission: 
( l ) R e p o r t of the S e l e c t Committee on S c i e n t i f i c I n s t r u c -
t i o n . Ordered by the House of Commons to be p r i n t e d . 
15th J u l y 1868. P. v i i . 
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"The d e c i s i o n to adopt t h i s p r i n c i p l e was 
r e a c h e d a f t e r a c o n f l i c t of o p i n i o n which had l a s t e d 
f o r t h r e e g e n e r a t i o n s . I t was r e a c h e d w i t h r e l u c t -
ance, because most E n g l i s h m e n would r a t h e r t h i n g s 
were done f r e e l y t h a n under compulsion by Government. 
V o l u n t a r y e f f o r t has f o r g e n e r a t i o n s p l a y e d a g r e a t 
and. s t i m u l a t i n g p a r t i n E n g l i s h e d u c a t i o n " ( l ) 
But, i n the c a s e of the P u b l i c S c h o o l s , Whig and 
middle c l a s s c r i t i c i s m mounted, e s p e c i a l l y i n the columns 
of the 'Edinburgh' and 'Westminster' Reviews and, d e s p i t e 
the o p p o s i t i o n of such Headmasters as Goodford (Eton), > 
Moberley ( W i n c h e s t e r ) and S c o t t ( W e s t m i n s t e r ) the P u b l i c 
S c h o o l s Commission was a p p o i n t e d to i n q u i r e i n t o the 
a d m i n i s t r a t i v e o r g a n i s a t i o n of E t o n , W i n c h e s t e r , C h a r t e r -
house, S t . P a u l ' s , Merchant T a y l o r ' s , Harrow, Rugby, 
Shrewsbury and W e s t m i n s t e r and s a t from 1861 u n t i l 1864. 
T h i s , the C l a r e n d o n Commission, drew a t t e n t i o n to the 
n e g l e c t of s c i e n c e i n s t r u c t i o n i n t h e s e s c h o o l s when ^they 
noted the a l m o s t complete absence of n a t u r a l s c i e n c e from 
the e d u c a t i o n a v a i l a b l e to a P u b l i c s c h o o l b o y . 
N a t u r a l S c i e n c e had been e s t a b l i s h e d at Rugby i n 
1837 when A r n o l d had i n t r o d u c e d P h y s i c s and T a i t had 
l a t e r brought Botany, C h e m i s t r y and Geology i n t o the 
s y l l a b u s : 
" I n 1859 a l a b o r a t o r y and l e c t u r e room were 
b u i l t and the t e a c h i n g i n c l u d e d botany, c h e m i s t r y , 
p h y s i c s and geology. At t h i s time a boy on e n t e r -
i n g the s c h o o l had to choose between s c i e n c e and 
modern .1. anguages . " ( 2 ) 
( 1 ) M. S a d l e r . ' C o n t i n u a t i o n S c h o o l s i n E n g l a n d and E l s e -
where'.'- Manchester U n i v e r s i t y P r e s s . L908. P. x i . 
( 2 ) D. T u r n e r . ' H i s t o r y of S c i e n c e T e a c h i n g i n E n g l a n d . ' 
1927. P. 88. 
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Although Shrewabury had been p r e s e n t e d , i n 1731, w i t h 
the h e r b a r i u m specimens of Samuel Downes M.D. ( l ) t h e r e i s 
l i t t l e e x a g g e r a t i o n it i t he f o l l o w i n g e x t r a c t from an a r t -
i c l e i n the 'School S c i e n c e Review': 
"When, i n the f i f t i e s of l a s t c e n t u r y , p o l i t e 
s o c i e t y was f l o c k i n g to the R o y a l I n s t i t u t i o n to 
hear the po p u l a r s c i e n t i f i c l e c t u r e s of M i c h a e l 
F a r a d a y and John T y n d a l l , t h e i r s ons, who were 
r e c e i v i n g a t r a d i t i o n a l c l a s s i c a l e d u c a t i o n , had 
no such p r i v i l e g e . " ( 2 ) 
I t was r e p o r t e d by the C l a r e n d o n Commission t h a t , 
a t W i n c h e s t e r , t h e r e was a S a t u r d a y l e c t u r e of one hour's 
d u r a t i o n a t which the whole s c h o o l was e x p e c t e d to a t t e n d 
and t h i s l e c t u r e d e a l t w i t h s c i e n t i f i c s u b j e c t s . ( 3 ) 
Dr. Moberly, the Headmaster, had p r e v i o u s l y i n s t i t u t e d 
a botany p r i z e and some boys went b o t a n i s i n g on t h e i r 
own.(4) At S t . P a u l 1 s, b o t a n i c a l s t udy was 'named* 
f o r the Midsummer h o l i d a y from H e n f r e y ' s 'Elements of 
Botany' and L i n d l e y ' s ' S c hool Botany' and f l o w e r c o l l e c -
t i o n s were e n c o u r a g e d . ( 5 ) At E t o n , d u r i n g the f o u r t e e n 
y e a r s p r e c e d i n g the Commission's e n q u i r i e s , v o l u n t a r y 
l e c t u r e s had been g i v e n i n Comparative Anatomy and 
Geology, amongst o t h e r s c i e n t i f i c t o p i c s , but an ex-
s t u d e n t s u g g e s t e d t h a t t h e s e l e c t u r e s were a t t e n d e d i n 
or d e r to k i c k up a ro w ! ( 8 ) 
( 1 ) Gunther. Op. c i t . P. 201. 
(2) D. Thompson. ' S c i e n c e T e a c h i n g i n S c h o o l s D u r i n g the 
Second H a l f of the N i n e t e e n t h C e n t u r y . ' S c h o o l 
S c i e n c e Rev. V o l . X X X V I I . P. 299. 
( 3 ) C l a r e n d o n Commission. P t . I . T a b l e 6. P. 395. 
( 4 ) I b i d . 
( 5 ) I b i d . - P . 415. 
( 6 ) I b i d . V o l . I I I . P t . I . 
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At t h e t t i m e t h a t the Commission c o l l e c t e d e v i d e n c e 
i t was r e p o r t e d t h a t Harrow had no r e g u l a r s c h o o l s t udy 
i n p h y s i c a l s c i e n c e but t h a t boys c o u l d e l e c t to be ex-
amined, a f t e r p r i v a t e work, i n geology and botany ( l ) ; 
however, the e v i d e n c e s u g g e s t s t h a t t h e s e e x a m i n a t i o n s 
were undoubtedly of a low s t a n d a r d . Soon a f t e r t h i s 
t h e r e was a change when Dean F a r r a r , who was s c i e n c e 
master t h e r e , had brought some o r g a n i s a t i o n a l a b i l i t y 
to bear upon the work of h i s department: 
"By 1866 a scheme was i n o p e r a t i o n by which 
any boy s t a y i n g a t Harrow f o r t h r e e y e a r s might 
have the o p p o r t u n i t y of b e i n g i n t r o d u c e d to elem-
e n t a r y astronomy, zoology, botany, c h e m i s t r y and 
p h y s i c s . " ( 2 ) 
F a r r a r , i n a paper d e l i v e r e d b e f o r e the B r i t i s h 
A s s o c i a t i o n i n 1867, p u b l i c l y d e c l a i m e d h i s f a i t h i n 
sc i e n c e : 
" I must avow my d i s t i n c t c o n v i c t i o n t h a t our 
p r e s e n t system of e x c l u s i v e l y c l a s s i c a l e d u c a t i o n 
i s a d e p l o r a b l e f a i l u r e . T h i s i s an age of p r o g r e s s 
and we keep s p i n n i n g round, and round on the same 
p i v o t , an age of o b s e r v a t i o n and experiment and we 
keep bowing and s c r a p i n g to mere a u t h o r i t y . " ( 3 ) 
I n t h e i r r e p o r t , the Commissioners were mucb i n -
f l u e n c e d by the type of s t u d i e s c a r r i e d on ihv- ! the viPrtias i a n 
Gymnasium, i n which 'Naturkunde 1 was t a u g h t , and t h e y 
recommended: 
"the i n t r o d u c t i o n of the elements of n a t u r a l 
( 1 ) I b i d . V o l . I V . P. 167. 
C2) Thompson. Op. c i t . P. 299. 
(3) F a r r a r . 'Some D e f e c t s i n P u b l i c S c h o o l E d u c a t i o n . ' 
B r i t i s h A s s o c i a t i o n . 1867. 
-116-
s c i e n c e i n t o the r e g u l a r c o u r s e of s t u d y " , 
and they c o n s i d e r e d t h a t s c h o o l s c i e n c e s h o u l d be d i v i -
ded i n t o o b s e r v a t i o n a l s t u d i e s , l i k e n a t u r a l h i s t o r y and 
p h y s i o l o g y , and e x p e r i m e n t a l l e s s o n s i n p h y s i c s and 
c h e m i s t r y (See P. 2 0 ) and the r e p o r t c o n t i n u e d w i t h some 
f u r t h e r words c o n c e r n i n g s c i e n t i f i c s t u d i e s as f o l l o w s : 
" E d u c a t i o n w i t h us i s , i n t h i s r e s p e c t , narrower 
than i t was t h r e e c e n t u r i e s ago, w h i l s t s c i e n c e 
has p r o d i g i o u s l y extended her empire, has e x p l o r e d 
immense t r a c t s I t narrows unduly and i n j u r i -
o u s l y the mental t r a i n i n g of the young, and the 
knowledge, i n t e r e s t s , and p u r s u i t s of men i n maturer 
l i f e . Of the l a r g e number of men who have l i t t l e 
a p t i t u d e or t a s t e f o r l i t e r a t u r e , t h e r e are many 
who have an a p t i t u d e f o r s c i e n c e which d e a l s , not 
w i t h a b s t r a c t i o n s , but w i t h e x t e r n a l and s e n s i b l e 
o b j e c t s ; " ( 1 ) 
N e v e r t h e l e s s , a l t h o u g h the i n t r o d u c t i o n of s c i e n c e 
i n t o P u b l i c S c h o o l c u r r i c u l a was s t r e s s e d , the Commission 
recommended t h a t the c l a s s i c a l l anguages and the s t udy 
of t h e i r l i t e r a t u r e were to remain as the major s c h o o l 
s t u d i e s . But the C l a r e n d o n Commission had succeeded 
i n u n e a r t h i n g some d i s t u r b i n g f a c t s and some e q u a l l y 
d i s t u r b i n g e r r o r s of o m i s s i o n and, i n 1871, the Devon-
s h i r e Commission began an e x h a u s t i v e i n v e s t i g a t i o n i n t o 
the p o s i t i o n of s c i e n c e i n the e d u c a t i o n a l e s t a b l i s h -
ments of E n g l a n d . R. L. A r c h e r , i n h i s book 'Secondary 
E d u c a t i o n i n the N i n e t e e n t h C e n t u r y ! summarises the 
p o s i t i o n of t h i s Commission s u c c i n c t l y : 
" T h i s Commission was i n t e n d e d to a c t as a 
( l ) C l a r e n d o n Commission. V o l . I . P. 32. 
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g e n e r a l h e a d q u a r t e r s f o r the s c i e n t i f i c army to 
de c i d e the p l a n of o p e r a t i o n s , and as such i t was 
u r g e n t l y needed. The a l l i e d army of m a t h e m a t i c i a n s . .. 
of c h e m i s t s i n t e n t , on p r e s e r v i n g B r i t i s h i n d u s t r y 
a g a i n s t f o r e i g n c o m p e t i t i o n , of b i o l o g i s t s and g e o l o -
g i s t s s e t t i n g out w i t h a m i s s i o n a r y z e a l to s p r e a d 
a new o u t l o o k on the u n i v e r s e , of n a t u r a l i s t s i n t e n t 
on u s i n g Nature as a p u r i f y i n g agent on the p e t t i n e s s 
of economic man, and p h y s i o l o g i s t s eager to improve 
s a n i t a r y c o n d i t i o n s and the n a t i o n a l p h y s i q u e , had 
each found t h a t t h e y had r u s h e d c e r t a i n p o s i t i o n s -
and each b e l i e v e d t h a t the next p o s i t i o n on i t s own 
f r o n t was the key to the s i t u a t i o n . " ( 1 ) 
I b e l i e v e t h a t A r c h e r ' s words form a v e r y r e a s o n a b l e 
comment on the t r a n s i t i o n of s c i e n c e d u r i n g the n i n e t e e n t h 
c e n t u r y from a s e r i e s of s t u d i e s which were of a b s o r b i n g 
i n t e r e s t and importance, o n l y to a s m a l l p r o p o r t i o n of 
the p o p u l a t i o n , to a p o s i t i o n where the s c i e n c e s had be-
come v i t a l f a c t o r s i n the l i v i n g c o n d i t i o n s and the 
l i v e l i h o o d of a much l a r g e r p r o p o r t i o n of the p o p u l a t i o n 
of t h i s c o u n t r y . The passage quoted above a l s o s e r v e s 
as a reminder t h a t the s c i e n c e s had grown i n the b r e a d t h 
of t h e i r s t u d i e s and so the v a r i o u s f a c t i o n s were eager 
to g i v e e v i d e n c e i n s u p p o r t of the i n c l u s i o n of t h e i r 
own p a r t i c u l a r s c i e n c e i n the g e n e r a l scheme of E n g l i s h 
e d uc a t i o n . 
As p a r t of t h e i r f a c t - f i n d i n g t a s k , the Commissioners 
c a u s e d a q u e s t i o n n a i r e to be s e n t out to 202 s c h o o l s which 
had endowments or incomes of over £200 per annum. Among 
them were such s c h o o l s as E t o n , Rugby,.Westminster, 
Harrow, D u l w i c h , Manchester Grammar S c h o o l , C l i f t o n , 
( l ) R. L. A r c h e r . 'Secondary E d u c a t i o n i n the N i n e t e e n t h 
C e n t u r y ' 1921. P. 138 and f o l l o w i n g . 
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R o s s a l l and Taunton C o l l e g e , to name a few t a k e n from 
the l i s t g i v e n i n the Commission's S i x t h R e p o r t . A num-
ber of t h e s e s c h o o l s were P r o p r i e t a r y ones; such e s t a b -
l i s h m e n t s as Cheltenham, R o s s a l l , Marlborough, W e l l i n g t o n 
and C l i f t o n , f o r i n s t a n c e , are d e a l t w i t h i n t h i s c h a p t e r 
a c c o r d i n g to t h e i r modern r a n k i n g as P u b l i c s c h o o l s . 
One hundred and t w e n t y - e i g h t s c h o o l s r e p l i e d to the 
q u e s t i o n n a i r e and they gave enough i n f o r m a t i o n to show 
t h a t some form of s c i e n c e was t a u g h t o n l y i n s i x t y - t h r e e . 
Of t h e s e , t h i r t e e n had some l a b o r a t o r y accommodation 
and e i g h t e e n p o s s e s s e d some s o r t of s c i e n t i f i c a p p a r a t u s . 
I n a t l e a s t t h i r t y s c h o o l s no r e g u l a r time was s p a r e d 
f o r s t u d i e s of a s c i e n t i f i c n a t u r e . 
At C l i f t o n C o l l e g e , about f o u r boys were l e a r n i n g 
zoology and botany was t a k e n by some t w e l v e boys i n the 
S e n i o r s c h o o l ; t h i s l a t t e r s u b j e c t was a l s o i n c l u d e d 
among the s u b j e c t s t a u g h t to the J u n i o r s and, i n 1869, 
t h e r e was a f l o u r i s h i n g N a t u r a l H i s t o r y S o c i e t y i n the 
s c h o o l , w i t h b o t a n i c a l , z o o l o g i c a l and e n t o m o l o g i c a l 
s e c t i o n s i n i t . There i s an i n t e r e s t i n g passage c o n c e r n -
ing the method of t e a c h i n g zoology a t C l i f t o n C o l l e g e , 
a t t h i s t i m e , c o n t a i n e d i n the S c h o o l S c i e n c e Review: 
"At C l i f t o n C o l l e g e , A l l e y n e N i c h o l s o n ' s 
'Manual of Zoology' of 1870 was i n use and, j u d g -
i n g from the f a c t t h a t i t r e a c h e d i t s second e d i t i o n 
i n 1872 and i t s t h i r d the f o l l o w i n g y e a r , i t must 
have been a p o p u l a r c h o i c e f o r the s c h o o l s and 
c o l l e g e s f o r which i t was w r i t t e n . N i c h o l s o n ' s 
approach i s an i n t e r e s t i n g one f o r i t i s a com-
promise between the t r a d i t i o n a l s y s t e m a t i c approach 
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to the s t u d y of the animal kingdom and the i n t r o d u c -
t i o n of p h y s i o l o g y and z o o l o g i c a l d i s t r i b u t i o n i n t o 
the s y l l a b u s . " ( l ) 
Botany was t a u g h t a t Cheltenham where e i g h t boys 
from the C l a s s i c a l department had some i n s t r u c t i o n i n 
n a t u r a l h i s t o r y and p r a c t i c a l work was conducted i n botany 
i n the summer months w i t h o c c a s i o n a l m icroscope work i n 
the w i n t e r , ( 2 ) and, by 1875, zoology had a l s o e n t e r e d the 
s y l l a b u s t h e r e . ( 3 ) Botany was t a u g h t , too, a t Taunton 
C o l l e g e S c h o o l (now K i n g ' s C o l l e g e Taunton) to a s m a l l 
number of boys and a g a i n t h e r e was p r a c t i c a l i n s t r u c t i o n 
which i n c l u d e d d i s s e c t i o n and the s t u d e n t s had to w r i t e 
up s c h e d u l e s , d e s c r i b e t h e i r f l o w e r s and c l a s s i f y them.(4) 
Both botany and c h e m i s t r y were v e r y p o p u l a r amongst the 
boys who took them b\it, a c c o r d i n g to the Headmaster, 
t h i s was due more, 
"to the s p e c i a l e n t h u s i a s m d i s p l a y e d i n t e a c h i n g 
t h e s e s u b j e c t s , not to any i n t e r e s t i n h e r e n t i n 
the s u b j e c t s " ( 5 ) 
The S i x t h R e p o r t of the Commission c o n t a i n s , i n Appendix 
I I , an. a c c o u n t of the Rev. T u c k w e l l ' s i d e a s on s c i e n c e 
t e a c h i n g a t Taunton. There he recommends botany and 
p h y s i o l o g y t e a c h i n g i n graded c o u r s e s i n h i s s c h o o l and 
t h e r e a r e h i n t s about b i o l o g i c a l v i s u a l a i d s , and Hehslow's 
( 1 ) J e a n P. Bremner. 'Some developments i n T e a c h i n g " 
Zoology i n S c h o o l s i n the N i n e t e e n t h C e n t u r y . ' S c h o o l 
S c i e n c e Review. V o l . XXXIX. 1957. 
( 2 ) D e v o n s h i r e Commission R e p o r t . V I , R e p o r t . Appendix 
I I . Pp. 150-152. 
( 3 } Bremner. Op. c i t . P. 75. 
( 4 ) E. S. Brown. 'Zoology i n the S c h o o l s , 1851-1951'. 
S c h o o l S c i e n c e Review V o l . XXXV, 1953. 
( 5 ) D e v o n s h i r e Commission. Op. c i t . P. 24. 
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textboo k on botany and H u x l e y ' s on p h y s i o l o g y a r e both 
recommended too. (See Appendices 1 & 2 ) . Both i n t h i s 
Heport and i n t h a t of the S c h o o l s I n q u i r y Commission 
"a u s e f u l l i t t l e book c a l l e d 'Guide to Knowledge'" i s 
pronounced i n v a l u a b l e . ( 1 ) 
I n the summer months, W i n c h e s t e r C o l l e g e o r g a n i s e d 
s e v e r a l c l a s s e s i n Botany and t h e r e were b o t a n i c a l i l l u s -
t r a t i o n s and c o l l e c t i o n s to a i d the boys i n t h e i r i d e n t i -
f i c a t i o n of s p e c i m e n s . ( 2 ) At Mar 1borough, where the 
Headmaster c o n s i d e r e d t h a t botany would be a v a l u a b l e 
s t u d y f o r young boys, 
" S e r i e s of l e c t u r e s have from time to time 
been g i v e n by d i f f e r e n t m a s t e r s on geology, a n i m a l 
p h y s i o l o g y , botany, e t c . , w i t h s a t i s f a c t o r y r e s u l t s 
i n i n c r e a s i n g the s t o c k of knowledge p o s s e s s e d by 
a good many boys, and g i v i n g a marked s t i m u l u s -to 
a few."(3) 
There was no l a b o r a t o r y , but the l e c t u r e s were c o n s i d e r e d 
to be a p a r t of the .school c o u r s e ( 4 ) and the c l a s s e s 
had been r u n n i n g f o r s e v e r a l y e a r s , a c c o r d i n g to the 
r e t u r n s , and b o t a n i c a l c o l l e c t i o n s were s a i d to be much 
enc ouraged. 
I n 1872, a t We 1 1 i n g t o n , botany was ta u g h t but the 
co u r s e of l e c t u r e s c o s t e l e v e n g u i n e a s and t h e r e was .an 
a d d i t i o n a l c o s t to be met by the p u p i l s of £4 1 0 s . Od. 
( 1 ) S . I . C . V o l . V. P. 151. 
( 2 ) D e v o n s h i r e Commission. Op. c i t . Appendix I I . P. 24. 
(3) i b i d . ; . . "•. 
(4 ) £I;b.id<; i t . Appendix V.. 
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f o r b o t a n i c a l d i a g r a m s . ( 1 ) 
By the time of the D e v o n s h i r e Commission t h e r e had 
been some improvement i n n a t u r a l s c i e n c e t e a c h i n g a t 
Harrow due to the work of F a r r a r : 
"Comparative anatomy has been t a u g h t to a few 
boys^ w i t h some s u c c e s s , by making them r e a d 
P r o f e s s o r H u x l e y ' s ' P h y s i o l o g y ' , as an i n t r o d u c t i o n 
to the s u b j e c t . The t e a c h e r g i v e s one or two element-
ary l e c t u r e s on the s u b j e c t s of each c h a p t e r b e f o r e 
i t i s r e a d . The t i s s u e s are examined and c a r e f u l l y 
drawn. Comparative O s t e o l o g y i s then commenced. 
Specimens of e v e r y i m p o r t a n t o r d e r are then examined 
and made out w i t h the t e a c h e r ' s h e l p ^ or by r e f e r e n c e 
to such books as P r o f e s s o r F l o w e r s ' 'Osteology of 
the Mammalia*. Specimens of d i s s e c t e d a n i m a l s are 
then examined, and d i s s e c t i o n s of a l l the c l a s s e s of 
a n i m a l s are made."(2) 
However, the f o l l o w i n g a d m i s s i o n i s a l s o made i n the 
R e p o r t of the Coramission:-
"At Harrow a few boys r e c e i v e i n s t r u c t i o n 
i n Comparative Anatomy and P h y s i o l o g y d u r i n g the 
h a l f h o l i d a y s , and o t h e r t i m e s which t h e y can 
a r r a n g e w i t h the t e a c h e r . " ( 3 ) 
At D u l w i c h , i n 1871, a. few of the more advanced 
p u p i l s had t a k e n Comparative Anatomy f o r the s p e c i a l 
purpose of p r e p a r i n g f o r the London M e d i c a l S c h o o l 
E n t r a n c e E x a m i n a t i o n . Rugby gave i n s t r u c t i o n to the 
Middle S c h o o l boys i n e i t h e r botany, geology or element-
a r y p h y s i o l o g y , and a s h o r t c o u r s e on p h y s i o l o g y was 
g i v e n i n the S i x t h form. Botany, a t t h i s s c h o o l , was 
t a u g h t by l e c t u r e , by the use of t e x t b o o k s and by p r a c -
( 1 ) I b i d . Appendix I I . P. 144. 
( 2 ) I b i d . P. 185. 
( 3 ) I b i d . Appendix I I . P. 23. 
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t i c a l work. 
" F l o w e r s are d i s s e c t e d and examined by e v e r y 
boy, and t h e i r p a r t s r e c o g n i s e d and compared i n 
d i f f e r e n t p l a n t s and t h e n named. No t e c h n i c a l terms 
are g i v e n t i l l a f a m i l i a r i t y w i t h the organ to be 
named or d e s c r i b e d has g i v e n r i s e to t h e i r want, ... 
F r u i t , s e e d , i n f l o r e s c e n c e , the forms of l e a f , stem, 
r o o t a r e t h e n t r e a t e d ; the p r i n c i p a l f a c t s of v e g e t -
a b l e p h y s i o l o g y i l l u s t r a t e d ; and the p r i n c i p l e of 
c l a s s i f i c a t i o n i n t o n a t u r a l o r d e r s e x p l a i n e d " ( l ) 
M i s s Bremner, i n an a r t i c l e i n the 'School Science, 
Review', quotes an e x t r a c t by J . M. Wi l s o n from h i s book 
'Notes on the E a r l y H i s t o r y of Rugby S c h o o l N a t u r a l H i s t o r y 
S o c i e t y , 1916.' d e s c r i b i n g h i s method of c o n d u c t i n g a 
c l a s s of 30-40 boys, from the ages of t h i r t e e n to s i x t e e n , 
through an i n v e s t i g a t i o n of the Herb R o b e r t . He asked 
f o r a d e s c r i p t i o n of the f l o w e r : -
"'Some pink l e a v e s , ' i s the r e p l y . 'How many?' 
' F i v e . ' 'Any o t h e r p a r t s ? ' 'Some pin k l i t t l e 
t h i n g s i n s i d e . ' 'Anything o u t s i d e ? ' 'Some green 
l e a v e s . ' 'How many?' ' F i v e . ' 'Very good. Now 
p u l l o f f t he f i v e green l e a v e s o u t s i d e and l a y them 
s i d e by s i d e ; n e x t p u l l o f f the f i v e p i n k l e a v e s 
and l a y them s i d e by s i d e ; and now examine the 
l i t t l e t h i n g s i n s i d e . ' t h e y f i n d t e n 
and f i n a l l y the c u r i o u s l y c o n s t r u c t e d , c e n t r a l column, 
and the c a r e f u l l y c o n c e a l e d s e e d s . " ( 2 ) 
T h i s i s a passage d e s c r i b i n g an o b s e r v a t i o n a l method which 
would not be amiss today; however, Canon W i l s o n was a 
t r a i n e d o b s e r v e r h i m s e l f and i n the 1870's one of the 
drawbacks to the i n t r o d u c t i o n of the b i o l o g i c a l s c i e n c e s 
i n t o s c h o o l s was the d i f f i c u l t y of o b t a i n i n g t r a i n e d 
t e a c h e r s , e s p e c i a l l y t h o s e c a p a b l e of t e a c h i n g s c i e n t i f i c 
s u b j e c t s . 
M } <Ib.idv ... P. 106. 
(2) Bremner. 'Some A s p e c t s of Botany T e a c h i n g i n E n g l i s h 
S c h o o l s i n the Second H a l f of the N i n e t e e n t h C e n t u r y . ' 
S c h o o l S c i e n c e Review. V o l . X X X V I I I . P. 379. 
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At both Rugby and C l i f t o n C o l l e g e b o t a n i c a l e x p e d i t i o n s 
were u n d e r t a k e n , w h i l s t a t Taunton, Cheltenham and the 
C i t y of London S c h o o l (where, by 1875, zoology had been 
i n t r o d u c e d i n t o the s y l l a b u s ) ( l ) the s e l e c t few who took 
botany were g i v e n p r a c t i c a l l e s s o n s . (2) 
From 1870, C l i f t o n C o l l e g e p o s s e s s e d a museum con-
t a i n i n g f o s s i l specimens, s h e l l s of B r i t i s h l a n d - and 
f r e s h - w a t e r s n a i l s and t h o s e of t h e i r marine c o u n t e r p a r t s , 
p r e s e r v e d L e p i d o p t e r a , C o l e o p t e r a and b i r d s ' eggs, s t u f f e d 
b i r d s , s k u l l s , s k e l e t o n s and an h e r b a r i u m . ( 3 ) Rugby's 
museum had a f o s s i l c o l l e c t i o n , t o o , an h e r b a r i u m , a 
s e r i e s of a n a t o m i c a l d i s s e c t i o n s , s k u l l s and s k e l e t o n s , 
b i r d s ' eggs, a s m a l l number of s h e l l s and a c o l l e c t i o n 
of b u t t e r f l i e s . ( 4 ) A s c i e n t i f i c museum e x i s t e d a t 
Cheltenham and t h e r e were museums a t Taunton and M a r l -
borough, w h i l s t a t D u l w i c h a N a t u r a l H i s t o r y Museum was 
i n p r o c e s s of f o r m a t i o n and W i n c h e s t e r had a room made 
a v a i l a b l e f o r the use of the boys who c o l l e c t e d o b j e c t s 
of n a t u r a l h i s t o r y i n t e r e s t . ( 5 ) 
I n 1865, the Rev. E . T h r i n g , M.A. appeared be f o r e 
the S c h o o l s I n q u i r y Commission and answered q u e s t i o n s 
put to him about s c i e n c e p r o v i s i o n a t Uppingham. where 
he was Headmaster, 
( l ) Bremner. 'Some developments i n T e a c h i n g Zoology 1 
Op. c i t . P. 75. 
(2) D e v o n s h i r e Commission. Op. c i t . Pp. 29-30. 
( 3 ) I b i d . P. 45. 
( 4 ) I b i d . P. 47. 
( 5 ) I b i d . P. 49. 
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"We have a n a t u r a l s c i e n c e c l a s s , but i t i s 
on paper. I t can be t a u g h t , but nobody w i l l l e a r n 
i t . Then t h e r e i s F r e n c h , m u s i c , c h e m i s t r y , and we 
have a l e c t u r e r i n botany I took g r e a t p a i n s 
about the botany. I went the l e n g t h of going out 
m y s e l f a good d e a l w i t h the one or two I got to 
j o i n , but nobody would c o m e . " ( l ) 
The same apathy d i d not e x i s t ( a t l e a s t on p a p e r ) 
a t C l i f t o n where i t was r e p o r t e d i n the 1870's: 
" E v e r y t r e e and shrub has a c o n s p i c u o u s l a b e l 
a t t a c h e d to i t b e a r i n g the E n g l i s h and L a t i n name, 
the n a t u r a l o r d e r , and the n a t i v e c o u n t r y of the 
specimen " 
and where t h e r e was a r o c k e r y and a q u a t i c p l a n t s i n sunken 
pots and a t o t a l of somewhere near t w e l v e hundred s p e c i e s 
of f l o w e r i n g p l a n t s . ( 2 ) However, T a r i n g ' s d e s i r e s e v e n t -
u a l l y p r e v a i l e d a t Uppingham s i n c e , d u r i n g h i s H e a d s h i p , 
a s c h o o l garden was opened t h e r e , an a v i a r y s t o c k e d and 
a N a t u r a l H i s t o r y S o c i e t y was o r g a n i s e d and d e v e l o p e d . ( 3 ) 
The n a t u r e and e x t e n t of the b o t a n i c a l s t u d i e s c a r r i e d on 
a t C l i f t o n a r e w e l l i l l u s t r a t e d by the I n t e r m e d i a t e exam-
i n a t i o n paper f o r the T h i r d forms t h e r e which was s e t i n 
1871. (See Appendix 3 ) . 
Rugby, l i k e C l i f t o n , had a N a t u r a l H i s t o r y S o c i e t y . 
I t was formed i n 1867 and t h e r e was a scheme of f o r t n i g h t l y 
meetings and a few e x c u r s i o n s d u r i n g the y e a r . The 
N a t u r a l H i s t o r y S o c i e t y a t Marlborough was formed i n 
1864 w i t h f i f t y members, and b o t a n i c a l , a r c h e o l o g i c a l , 
( 1 ) S . I . C . V o l . V. P. 101. Qq. 9960 & 9962. 
( 2 ) D e v o n s h i r e Commission. S i x t h R e p o r t . App. I I . P. 47. 
( 3 ) R e p o r t of the C o n s u l t a t i v e Committee' on the D i f f e r e n -
t i a t i o n of C u r r i c u l u m f o r Boys and G i r l s . B. of 
E d u c a t i o n . 1923. P. 12. 
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e n t o r a o l o g i c a l and g e o l o g i c a l s e c t i o n s e x i s t e d w i t h i n i t . 
S i m i l a r S o c i e t i e s were formed a t Winchester i n 1870 and 
at W e l l i n g t o n College i n 1868. ' Cheltenham N a t u r a l History-
S o c i e t y had a st u d e n t s e c r e t a r y and about 40 members, 
Marlborough had about 50 members i n i t s S o c i e t y , t h e r e 
were f i f t e e n i n the Rugby N.H.S., t w e n t y a t W e l l i n g t o n 
and about t e n i n the N a t u r a l H i s t o r y S o c i e t y a t C l i f t o n . ( l ) 
D u r i n g the f o r t n i g h t l y meetings of the S o c i e t y a t W e l l i n g t o n , 
papers had been read on such t o p i c s as 'The Mosses' , 
'Snakes 1, 'The N a t u r a l H i s t o r y of Man 1 and 'Recent D i s -
c o v e r i e s on the Sea Bottom'.(2) 
There was some v a r i a t i o n i n the use of b i o l o g i c a l 
t e x t b o o k s a c c o r d i n g t o the answers t o the q u e s t i o n n a i r e ; 
O l i v e r ' s 'Elementary Botany' was i n use a t Rugby, C l i f t o n , 
W i nchester, Charterhouse, C i t y of London School and Taunton 
C o l l e g e , and supplemented w i t h Bentham's ageless ' B r i t i s h 
F l o r a 1 and Asa Gray's 'Class Book of Botany' f o r s e n i o r s 
a t Rugby, w i t h B a l f o u r ' s 'Manual of Botany' f o r s e n i o r s 
a t Cheltenham, and w i t h L i n d l e y ' s ' D e s c r i p t i v e Botany' 
a t Taunton. Students a t C l i f t o n used K i r k e R o l l e s t o n ' s 
'Forms of Animal L i f e 1 f o r p h y s i o l o g y and t h i s was an 
i l l u s t r a t e d t e x t b o o k which d e s c r i b e d the a n a t o m i c a l make-
up of some f i f t y v a r i e d animal t y p e s . N i c h o l s o n ' s 'Manual 
of Zoology 1 was a l s o i n use t h e r e f o r zoology (see page 118 
( 1 ) Devonshire Report. Appendix I I . Op. c i t . Pp. 49-53. 
( 2 ) i B i d V P . 144. 
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Huxley's t e x t b o o k on p h y s i o l o g y and Carpenter's 'Vegetable 
P h y s i o l o g y ' were both used a t the C i t y of London School 
and the l a t t e r t e x t b o o k was a l s o i n use a t Taunton and 
Marlborough..(l) D a n i e l O l i v e r ' s t e x t b o o k , mentioned' 
above, c o n t a i n e d some o r i g i n a l m a n u s c r i p t s of P r o f e s s o r 
Henslow's on botany which were embodied i n the t e x t . 
P r o f e s s o r Henalow o r g a n i s e d an elementary school w i t h 
o b s e r v a t i o n a l botany lessons f o r m i n g the main pl a n k i n 
h i s c u r r i c u l u m and t h i s school w i l l be mentioned l a t e r , 
i n the c h a p t e r devoted t o n a t u r a l h i s t o r y t e a c h i n g i n 
elementary s c h o o l s . O l i v e r ' s 'Lessons i n Elementary Botany' 
was p u b l i s h e d i n 1866, r e - e d i t e d i n 1880 and, b e f o r e 1900, 
67,000 copies of i t had been s o l d . ( 2 ) 
And l a s t l y , I append an a d v e r t i s e m e n t , the r e s u l t s 
of which I can o n l y c o n j e c t u r e : 
"A good c o l l e c t i o n of moths and b u t t e r f l i e s , 
f o r any o t h e r u s e f u l a r t i c l e of equal v a l u e . F.W.R., 
College School, Taunton."(3) 
The Rugby Science Master, Canon J . M. W i l s o n , w r i t i n g 
i n 'Essays on a L i b e r a l E d u c a t i o n ' (1867) s t r e s s e d t h a t 
school science should l e a d t o the development of powers 
of o b s e r v a t i o n , r e a s o n i n g and the judgement of evidence 
and put f o r w a r d the p o i n t of view t h a t guidance i n two 
d i f f e r e n t branches of N a t u r a l Science was an e s s e n t i a l 
( 1 ) I b i d . Pp. 25-28. 
( 2 ) Brenner, 'Some Aspects of Botany Teaching ...' 
Op. c i t . P. 378. 
( 3 ) S c h o l a s t i c R e g i s t e r . 1869. 
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p a r t of such an e d u c a t i o n . ( 1 ) Concerning the t e a c h i n g of 
geology and botany, he w r o t e : 
" I am q u i t e sure t h a t t h i s i s the f i r s t business 
of our p r o f e s s i o n as s c h o o l m a s t e r s , t o h o l d t h i s t r u t h 
s t r o n g l y a g a i n s t a l l comers, t h a t ' h u m a n i t y 1 , and 
n o t h i n g e l s e i s t o be our o b j e c t . " ( 2 ) 
A l i t t l e e a r l i e r , however, Dr. Moberly of Winchester 
had s a i d , i n h i s evidence t o the Clarendon Commission: 
11 except f o r those who have a t a s t e f o r 
p h y s i c a l sciences and i n t e n d t o pursue them as 
amateurs or p r o f e s s i o n a l l y , such i n s t r u c t i o n i s 
w o r t h l e s s . " ( 3 ) 
and, b e f o r e the same Commission, Dr. Kennedy, the Head-
master of Shrewsbury, s a i d t h a t the n a t u r a l sciences 
" would not f u r n i s h a b a s i s f o r e d u c a t i o n 
a t a l l ; I should c o n s i d e r them as an assemblage of 
f a c t s not as s u p p l y i n g p r i n c i p l e s . ( 4 ) 
T. n. Huxley became a Governor of E t o n t from 1879 t o 
1884, and d u r i n g t h a t t i m e b i o l o g y t e a c h i n g was i n t r o d u c e d 
t h e r e , a science b l o c k c o n s t r u c t e d and money was spent 
on p r i z e s , apparatus and Cambridge s c h o l a r s h i p s . ( 5 ) I n 
h i s evidence, b e f o r e the Devonshire Commission, Huxley 
noted one g r e a t weakness i n the science t e a c h i n g i n a l l 
s c h o o l s , such as i t was. He p o i n t e d out t h a t t h e r e was 
a g r e a t and c a t a s t r o p h i c l a c k of q u a l i f i e d science t e a c h e r s , 
a d e f i c i e n c y which a p p l i e d as much t o the P u b l i c schools 
( l ) Quoted i n 'Secondary E d u c a t i o n . ' The Spens Report. 
H.M.S.O. 1938. P. 40. i 2) Quoted i n ' E d u c a t i o n a l Times.' A p r i l . 1872. 3) Clarendon Commission. V o l . I . P. 147. 4) I b i d . V o l . IV. Qq. 694-700. 
(5) C. B i b b y . 'T. H. Huxley 4- S c i e n t i s t , Humanist and 
Educator.' Watts. 1959. P. 173. 
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as i t d i d t o the elementary and grammar s c h o o l s , and he 
proposed the n o v e l t h e o r y t h a t schools and c o l l e g e s should 
be opened f o r the v e r y purpose of t r a i n i n g t e a c h e r s . 
Dr. Moberley's remarks, and those of Dr. Kennedy, 
show them t o belong t o what I would d e s c r i b e as the 
' l a i s s e z - f a i r e ' school of t h o u g h t among the P u b l i c school 
t e a c h e r s . However, t h e r e appeared i n 1868 the 'Essays 
on a L i b e r a l E d u c a t i o n 1 e d i t e d by the Rev. F. W. F a r r a r 
(see page 115). The w r i t e r s , who i n c l u d e d P r o f e s s o r 
Sidgwick of Cambridge, P r o f e s s o r J , Seeley, E. E. Bowen 
who c r e a t e d the 'Modern' side a t Harrow, and J. M. Wilson 
who was science master a t Rugby (see P. 122) and l a t e r 
Headmaster of C l i f t o n , were i n agreement t h a t the c l a s s i c s , 
which formed almost the whole of P u b l i c school t e a c h i n g , 
were outmoded as the b a s i s of a l i b e r a l e d u c a t i o n and 
saw the need f o r the i n t r o d u c t i o n of o t h e r s t u d i e s i n 
such an e d u c a t i o n a l process. Even b e f o r e the 1868's, 
W i l l i a m Whewell had urged the n e c e s s i t y of i n c l u d i n g 
t he sciences i n any l i b e r a l scheme of s t u d i e s . I n 1867 
J. S. M i l l , i n h i s ' I n a u g u r a l Address at St. Andrew's', 
s t a t e d t h a t a l i b e r a l e d u c a t i o n must c o n t a i n b o t h science 
and l i t e r a t u r e , w h i l s t H e r b e r t Spencer, i n h i s a r t i c l e s 
• E ducation, I n t e l l e c t u a l , Moral and P h y s i c a l ' p u b l i s h e d 
as a hook i n 1861, claimed t h a t science was the most 
i m p o r t a n t of a l l s t u d i e s and t h a t s c hool c u r r i c u l a stould 
be based on the s c i e n c e s . The words of T. H. Huxley may 
w e l l c l o s e t h i s passage. Huxley was a p r o t a g o n i s t of 
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t h e sciences and e s p e c i a l l y of b i o l o g y , but even more was 
he a b e l i e v e r i n the v a l u e t o men of a system of e d u c a t i o n 
t h a t was more l i b e r a l i n concept and i n b r e a d t h of s t u d i e s 
t h a n a n y t h i n g which t h e n e x i s t e d i n the s c h o o l s . I n *A 
L i b e r a l E d u c a t i o n and where t o f i n d i t 1 , Huxley wrote as 
f o1lows, 
" W e l l , what I mean by E d u c a t i o n i s l e a r n i n g 
the r u l e s of t h i s m i g h t y game. I n o t h e r words, edu-
c a t i o n i s the i n s t r u c t i o n of the i n t e l l e c t i n the 
laws of N a t u r e , under which name I i n c l u d e not merely 
t h i n g s and t h e i r f o r c e s , but men and t h e i r ways; and 
the f a s h i o n i n g of the a f f e c t i o n s and of the w i l l i n t o 
an e a r n e s t and l o v i n g d e s i r e t o move i n harmony w i t h 
those l a w s . " ( l ) 
By 1875, a t l e a s t , zoology was e s t a b l i s h e d as a study 
f o r e x a m i n a t i o n purposes a t Cheltenham C o l l e g e , the C i t y 
of London Sc h o o l , C l i f t o n C o l l e g e , C l i f t o n S t . P e t e r s ' 
and Harrow, w h i l s t , as the evidence suggests, botany was 
a l r e a d y a rea s o n a b l y w e l l e s t a b l i s h e d s u b j e c t i n many of 
the P u b l i c schools of t h i s c o u n t r y . I t would seem t h a t 
the b i o l o g i s t s and s c i e n t i s t s had achieved some success 
when B i o l o g y , as such, began to f i g u r e i n the P u b l i c 
school c u r r i c u l a - or a t l e a s t , i n some of them -
"The Leys School and Shrewsbury both began i t 
( B i o l o g y ) i n 1882, and I have been able t o o b t a i n 
some i n f o r m a t i o n about the type of work c a r r i e d 
on at t h e former t h r o u g h the kindness of t h e head-
master. A p r i z e f o r p h y s i o l o g y was awarded i n 51884» 
and by 1891 t h e r e was a s m a l l c l a s s whose c h i e f aim 
was the I n t e r m e d i a t e e x a m i n a t i o n f o r the London B.Sc., 
such famous men as B a n c r o f t , B a i n b r i d g e and S i r 
Henry Dale were members of t h i s c l a s s , and they 
( l ) T . H. Huxley. »Sc ience and E d u c a t i o n - Essays.' 
Op. c i t . P. 83. 
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c a r r i e d out d i s s e c t i o n s , c u t t i n g and s t a i n i n g of 
s e c t i o n s and microscopy under a window at the end of 
the c h e m i s t r y l a b . " ( l ) 
D. M. Turner i n t r o d u c e s a passage i n ' H i s t o r y of 
Science Teaching i n England' which, w h i l e not d i r e c t l y 
a p p e r t a i n i n g t o the t e a c h i n g of b i o l o g y i n P u b l i c s c h o o l s , 
does at l e a s t p o i n t t o the s o r t of c o n d i t i o n s which ex-
i s t e d a t the n e x t , ' h i g h e r ' l e v e l of academic o r g a n i s a t i o n : -
"The f o l l o w i n g e x t r a c t from S i r A r t h u r S h i p l e y ' s 
r e m i n i s c e n c e s shows t h a t s t u d e n t s of b i o l o g y , even 
i n the 70's, s u f f e r e d from the l a c k of adequate l a b -
o r a t o r y i n s t r u c t i o n . 'When I began t o s t t i d y Botany 
i n 1879 a t B t . Bartholomew's H o s p i t a l , the o n l y 
a t t e m p t a t p r a c t i c a l work was t o hand f l o w e r s round 
the l e c t u r e room, which we sometimes d i s s e c t e d but 
I am a f r a i d more f r e q u e n t l y threw a t the l e c t u r e r . 
I n t h e f o l l o w i n g year when I came up t o Cambridge, 
a p a r t from the m e d i c a l school t h e r e were r e c e n t l y 
c o n s t r u c t e d l a b o r a t o r i e s f o r t h e t e a c h i n g - o f zoology 
and p h y s i o l o g y , but e x c e p t i n g the herbarium t h e r e 
was no l a b o r a t o r y f o r t e a c h i n g botany the 
Cavendish l a b o r a t o r y was t h e n , as now, doing work 
which has made i t the Mecca of a l l p h y s i c i s t s t h r o u g h -
out the w o r l d . The Chemical l a b o r a t o r y was t h e r e 
a l s o , but i l l - h o u s e d and i n c o n v e n i e n t l y a r r a n g e d . 1 
(A. E. Munby. ' L a b o r a t o r i e s - T h e i r P l a n n i n g s and 
F i t t i n g s . ' London, 1921. I n t r o d u c t i o n by S i r 
A r t h u r S h i p l e y p. x i i i . ) " ( 2 ) 
I n t h i s c o n t e x t , i t i s w o r t h n o t i n g t h a t the Devon-
s h i r e Commission had a l r e a d y f o r e c a s t t h a t t h e r e would be 
some d i f f i c u l t i e s .: i n h e r e n t i n any a t t e m p t to i n t r o d u c e 
science as a c u r r i c u l a ! ' s u b j e c t i n t o the schools of England 
and t h a t not the l e a s t of these were the cost ( i t would 
prove expensive t o b u i l d or extend e x i s t i n g accommodation), 
( 1 ) E. S. Brown. Op. c i t . P. 74. 
( 2 ) D. M. Turner. ' H i s t o r y of Science Teaching i n England.' 
Chapman & H a l l . 1927. P. 130. 
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the n e c e s s i t y of engaging more s t a f f and these d i f f i c u l t 
t o f i n d , the f a c t t h a t s c hool c u r r i c u l a were, even t h e n , 
h e l d t o be over-crowded w i t h s u b j e c t s i m p o s s i b l e to neg-
l e c t , and the undeniable f a c t t h a t headmasters and govern-
o r s , themselves brought up and steeped i n c l a s s i c a l t r a d i -
t i o n s , were not eager f o r change. 
There was, however, one Headmaster, namely Sanderson 
of Ourtdle, who was more th a n ready t o i n n o v a t e and e x p e r i -
ment. At h i s s c h o o l , i n 1909, t h e boys were c o n d u c t i n g 
a g r i c u l t u r a l experiments i n c r o s s - b r e e d i n g wheats and 
r e p e a t i n g Mendel's experiments w i t h peas, and b i o l o g y 
was an i n t e g r a l p a r t of the c u r r i c u l u m f o r a l l b o y s . ( l ) 
D e s p i t e h i n t s t h a t b i o l o g i c a l sciences were b e i n g 
r e l e g a t e d t o unwanted c o r n e r s of o t h e r l a b o r a t o r i e s , the 
evidence amassed by the Devonshire Commission suggests 
t h a t , whatever the p a r l o u s s t a t e of the l i f e s ciences 
i n P u b l i c schools before 1870, a f t e r t h a t decade botany, 
z o o l o g y , p h y s i o l o g y , b i o l o g y were a l l s u b j e c t s which 
began t o appear i n t h e c u r r i c u l a of most of those c o s t l y 
i n s t i t u t i o n s . I use the word 'suggest' because I do not 
wish t o h y p o t h e s i s e about the degree of e s t a b l i s h m e n t of 
these s u b j e c t s , b e f o r e t h e t u r n of the t w e n t i e t h c e n t u r y , 
i n schools of entrenched c l a s s i c i s m . E. S. Brown puts 
h i s v i e w p o i n t most f i r m l y when he w r i t e s : -
"The span of 100 years chosen as the p e r i o d t o 
be covered by these addresses i s f o r t u n a t e as f a r as 
( l ) 'Sanderson of Oundle'. Chatto &Windus. 1923. Pp. 135-13 
-132-
t h e s c h o o l s are concerned, because the e n t i r e h i s t o r y 
of b i o l o g y t e a c h i n g i n schools j u s t f i t s i n t o t h i s 
p e r i o d . " ( l ) 
Brown uses the word ' b i o l o g y ' i n i t s Lamarckian and 
modern sense as b e i n g concerned w i t h b o t a n i c a l and z o o l o -
g i c a l s t u d i e s ; a l t h o u g h such a s u b j e c t had u ndoubtedly 
been preceded by the separate s t u d i e s of botany and zoology 
i n P u b l i c s c h o o l s , none of these sciences were f i r m l y 
r o o t e d t h e r e , a f a c t t h a t the Thomson Committee p o i n t e d 
out i n t h e i r Report p u b l i s h e d i n 1916. (See P. 176 ) The 
Report of t h i s Committee a l s o i n c l u d e s t h i s passage about 
the science t e a c h i n g i n P u b l i c s c h o o l s : -
" An e x a m i n a t i o n of the answers ( t o the 
q u e s t i o n n a i r e ) shows t h a t w h i l e the g r e a t m a j o r i t y 
of these schools o f f e r adequate o p p o r t u n i t i e s f o r 
the s t u d y of Science t o those boys whose p a r e n t s 
d e s i r e i t , t h e r e has i n the P u b l i c Schools as a whole 
been no g e n e r a l r e c o g n i t i o n of the p r i n c i p l e t h a t Science 
should form an e s s e n t i a l p a r t of secondary e d u c a t i o n . 
I f t h i s p r i n c i p l e were r e c o g n i s e d , a l l boys would 
r e c e i v e a reasonable amount of i n s t r u c t i o n i n Science, 
e x t e n d i n g over a s u b s t a n t i a l p a r t of the s c h o o l course. 
They do not now."(2) 
This Report was a l s o concerned w i t h P r e p a r a t o r y school 
e x a m i n a t i o n s : -
" I t i s a l s o c l e a r , from t h e answers t o 
the q u e s t i o n n a i r e c i r c u l a t e d t o the P u b l i c Schools, 
t h a t w h i l e these e x a m i n a t i o n s are designed t o t e s t 
the knowledge of boys i n E n g l i s h s u b j e c t s , French, 
L a t i n , Mathematics, and sometimes Greek, knowledge 
of such Science as might p r o p e r l y be t a u g h t t o boys 
of p r e p a r a t o r y s c h o o l age i s e i t h e r not t e s t e d a t 
a l l or t e s t e d i n an i n c i d e n t a l manner. Again u n t i l 
t h r e e years ago n a t u r e s t u d y was i n c l u d e d as an 
( 1 ) E. S. Brown. Op. c i t . P. 7 1 . 
(2) Thomson Committee R e p o r t . L916. P. 20. 
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o p t i o n a l s u b j e c t i n the common entrance e x a m i n a t i o n 
f o r P u b l i c Schools, but we are info r m e d by one of 
the r e p r e s e n t a t i v e s of the P r e p a r a t o r y Schools A s s o c i -
a t i o n t h a t 'few c a n d i d a t e s took i t , the reason being 
t h a t t h e s u b j e c t was not r e q u i r e d as a c o n d i t i o n f o r 
entr a n c e i n t o the P u b l i c S c h o o l s . 1 " ( l ) 
The Report t h e n suggested t h a t n a t u r e study should become 
an examinable s u b j e c t f o r P u b l i c School entrance s c h o l a r -
ships and t h a t a c a n d i d a t e ' s f a i l u r e i n the s u b j e c t should 
d i s q u a l i f y him from possession of a s c h o l a r s h i p . ( 2 ) 
At t he b e g i n n i n g of t h i s c h a p t e r , i t was p o i n t e d out 
t h a t the f u r o r e over science i n s t r u c t i o n i n the P u b l i c 
Schools began, i n p a r t , on a b a s i s which was almost voca-
t i o n a l , i n t h a t the sons of the upper middle c l a s s e s had 
an economic duty t o p e r f o r m and, t o understand and c o n t r o l 
t h i s , some measure of s c i e n t i f i c i n s t r u c t i o n was v a l u a b l e . 
Now I am of the o p i n i o n t h a t , i n England a f t e r the e i g h t -
eenth c e n t u r y , e d u c a t i o n and the d o c t r i n e of ' u s e f u l n e s s ' 
are almost i n s e p a r a b l e i n f a c t , i f n o t i n t h e o r y . I f t h i s 
i s c o r r e c t , t h e n a l l t he l i p - s e r v i c e p a i d t o ideas of 
' L i b e r a l E ducation* by successive Commissions may w e l l 
have become t r a n s l a t e d , by P u b l i c School Headmasters, i n t o 
the s e v e r e l y p r a c t i c a l q u e s t i o n : 'What does a man need 
i f he i s t o govern men?" I f such a v i e w p o i n t of u t i l i t y 
was ta k e n i t i s understandable why some ph y s i c s and chem-
i s t r y c r e p t o n l y g r a d u a l l y i n t o the P u b l i c School c u r r i c u -
lum a f t e r the 1850's. But the b i o l o g i c a l s c i e n c e s , based 
as t h e y have been upon d i s c o v e r i e s made i n the. o t h e r two, 
(1) Thomson Committee. Op. c i t . P. 30. 
(2) I b i d . 
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are o n l y now, i n the t w e n t i e t h c e n t u r y , o f f e r i n g more t h a n 
a r e l a t i v e l y l i m i t e d defence to the a c i d t e s t s of u t i l i t -
a r i a n i s m . C e r t a i n l y , d u r i n g the l a t t e r . h a l f of the n i n e -
t e e n t h c e n t u r y , the amount of c h e m i s t r y and p h y s i c s t a u g h t 
never r i v a l l e d the s t u d i e s of t h e c l a s s i c s , or the t e a c h i n g 
of E n g l i s h and of f o r e i g n languages i n the P u b l i c Schools 
and the b i o l o g i c a l s c i e n c e s , even though they may have 
been r e p r e s e n t e d i n many c u r r i c u l a , were of even l e s s im-
p o r t a n c e . The Spens Report summarises the a t t i t u d e t o 
Science a f t e r the Devonshire Commission's Report was 
p u b l i s h e d : -
"The Report recommends t h a t ( i ) i n a l l P u b l i c 
and Endowed Schools a s u b s t a n t i a l p o r t i o n of the time 
a l l o t t e d t o study s h o u l d , t h r o u g h o u t the school course, 
be devoted t o N a t u r a l Science, and t h a t not l e s s 
t h a n 6 hours a week on the average should be assigned 
t o t h i s purpose; ( i i ) i n a l l g e n e r a l school examina-
t i o n s not l e s s t h a n o n e - s i x t h of the marks should be 
a l l o c a t e d t o N a t u r a l Science, and t h a t i n any Leaving 
E x a m i n a t i o n the same p r o p o r t i o n of marks should be 
m a i n t a i n e d . I t i s s i g n i f i c a n t t h a t the Report omits 
t o d e f i n e p r e c i s e l y the c h a r a c t e r of the s c i e n t i f i c 
t e a c h i n g t o be g i v e n . Contemporary s c i e n t i s t s were 
unanimous i n u r g i n g t h a t N a t u r a l Science s h o u l d be 
t a u g h t , hut a p p a r e n t l y they had never a t t e m p t e d t o 
determine what s p e c i f i c sciences should be t a u g h t . 
The Commissioners, a c c o r d i n g l y , merely r e c o r d t h e i r 
o p i n i o n t h a t school l a b o r a t o r i e s should be c o n s t r u c -
t e d t o supply accommodation f o r p r a c t i c a l work i n 
Physics as w e l l as i n Chemistry, and t h a t many pe r -
sons of experience i n e d u c a t i o n had a r r i v e d a t the 
c o n c l u s i o n t h a t Chemistry was not so w e l l f i t t e d f o r 
the p r a c t i c a l i n s t r u c t i o n of young p u p i l s as Physics .11 ( 1 ) 
What the n i n e t e e n t h c e n t u r y Commissions d i d seem t o 
agree upon was t h a t botany, zoology, n a t u r a l h i s t o r y and 
t h e i r s i m p l i f i e d forms, c a l l e d n a t u r e study were the obser-
( l ) SpenB Rep o r t . 1938. H.M.S.O. P. 4 1 . 
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v a t i o n a l s c i e n c e s , and not what might be termed a b s t r a c t 
and m a t h e m a t i c a l s c i e n c e s , and so, i f t h e y had t o be f i t t e d 
i n t o any scheme of e d u c a t i o n which was t o be c a l l e d broad 
and l i b e r a l , t h e y c o u l d w e l l precede c h e m i s t r y and p h y s i c s , 
a p o i n t of view put f o r w a r d i n the Report of the Bryce 
Commission on Secondary E d u c a t i o n , p u b l i s h e d i n 1895. 
(See P. 175 ) 
I n t he r e c o r d s of the various'Commissions which con-
s i d e r e d Science i n the P u b l i c Schools w h i l s t , as more and 
more schools were q u e s t i o n e d by each succeeding Commission 
t h e r e i s g r e a t e r mention of botany, zoology and b i o l o g y etc 
t h i s i s p r o b a b l y q u i t e r e l a t i v e t o the numbers of schools 
examined and the i n c r e a s i n g b r e a d t h of t h e i r c u r r i c u l a . 
There appears, a l s o , the s u g g e s t i o n t h a t , except f o r the 
purpose of the s p e c i a l i s t b i o l o g i s t or i n t e n d i n g m edical 
man, these s t u d i e s might occupy o n l y a stage i n the s c i e n -
t i f i c e d u c a t i o n a l l a d d e r . T h i s i s a p o i n t of view t o which 
I i n t e n d t o r e t u r n i n a l a t e r c h a p t e r . 
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CIIAPTER V. 
THE GRAMMAR SCHOOLS 
A f t e r 1660, i t was two hundred years before t h e r e was 
s u f f i c i e n t impetus of i n t e r e s t or c o n s t e r n a t i o n as t o the 
s t a t e of the endowed Grammar Schools and secondary educa-
t i o n i n t h i s c o u n t r y t o cause some measures of r e f o r m t o 
be undertaken i n the c u r r i c u l a r o r g a n i s a t i o n of these 
s c h o o l s . D u r i n g t h i s p e r i o d , the schools s u f f e r e d many 
v i c i s s i t u d e s . 
I n g e n e r a l , the Grammar Schools were governed, both 
by the Bishop's l i c e n c e which the master and usher needed 
b e f o r e t h e y c o u l d t e a c h and which ( a l t h o u g h i t f e l l i n t o 
disuse b e f o r e 1800) was not f i n a l l y a b o l i s h e d u n t i l t h e 
Endowed Grammar Schools Act of 1869, and a l s o by the Church 
i t s e l f , a body which c o n t i n u e d t o e x e r c i s e a j e a l o u s con-
t r o l over t e a c h i n g appointments and the n a t u r e of the c u r r i -
culum. Whatever els e a grammar sc h o o l e d u c a t i o n might 
have been, i t was conducted under the aegis of the Estab-
l i s h e d Church and o r g a n i s e d i n accordance w i t h acknowledged 
p r i n c i p l e s . The maintenance of the b a r r i e r between the 
r u l i n g c l a s s e s and those r u l e d was upheld a t the expense 
of experiment and r e f o r m . 
D u r i n g these c e n t u r i e s , however,there was an ever 
i n c r e a s i n g volume of c r i t i c i s m of the s t a n d a r d of second-
ar y e d u c a t i o n and consequent demands f o r some experiments 
and f o r c u r r i c u l a r r e f o r m . Even so, i t was the e d u c a t i o n a l 
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p h i l o s o p h e r s and r e f o r m e r s who, almost a l o n e , s n i p e d a t 
and p i l l o r i e d the grammar schools because of t h e i r a n t i -
quated methods. Even as e a r l y as 1605 F r a n c i s Bacon w r o t e , 
i n the 'Advancement of L e a r n i n g 1 , 
"This k i n d of degenerate l e a r n i n g (he was r e f -
e r r i n g t o the s l a v i s h i m i t a t i o n of L a t i n and Greek 
grammar c o n s t r u c t i o n s ) d i d c h i e f l y r e i g n among the 
Schoolmen: who h a v i n g sharp and s t r o n g w i t s , and 
abundance of l e i s u r e , and s m a l l v a r i e t y of r e a d i n g ; 
but t h e i r w i t s b eing shut up i n the c e l l s of a few 
a u t h o r s ( c h i e f l y A r i s t o t l e t h e i r d i c t a t o r ) as t h e i r 
persons were shut up in' the c e l l s of monasteries and 
c o l l e g e s , and knowing l i t t l e h i s t o r y , e i t h e r of 
n a t u r e or t i m e , d i d out of no g r e a t q u a n t i t y of 
m a t t e r and i n f i n i t e a g i t a t i o n of w i t s p i n out unto 
those l a b o r i o u s webs of l e a r n i n g which are e x t a n t 
i n t h e i r b o o k s . " ( l ) 
I n t h a t same work, Bacon suggested t h a t the s t u d y of n a t u r e 
might w e l l be i n c l u d e d i n school c u r r i c u l a . 
Hezekiah Woodward, who went t o a W o r c e s t e r s h i r e 
Grammar school a t the b e g i n n i n g of the seventeenth cen-
t u r y and, i n 1644, was Master of S t . Saviour's Grammar 
School i n Southwark, wrote i n 'A C l i i l d e s Patrimony' (1640) 
as f o l l o w s : 
" I spent f i v e yeers and an h a l f e i n the Grammar 
Schoole, t r a i n e d up a c c o r d i n g t o the bad f a s h i o n 
of most Teachers t h e n and now.11 (2) 
and, i n the same work, he p r o t e s t e d about the methods i n 
use i n L a t i n t e a c h i n g : 
"Our p r o c e e d i n g a t t h i s p o i n t i s v e r y p r e p o s t e r o u s ; 
(1) F. Bacon. 'Advancement of L e a r n i n g ' . Ed. W. A. Wright^. 
5 t h edn. 1900, Oxford. P. 31. 
(2) Quoted i n C. B. Freeman. 'A P u r i t a n Educator: 
Hezekiah Woodward and h i s 'ChiIdes Patrimony'.' 
B. J . Edn. S t u d i e s . V o l . IX. No. 2, P. 138. May 1961. 
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and indeed L i l l y h a t h l e d the way, and we f o l l o w him 
hood-winkt, as i f we would not see more (low s t a t u r e d -
men though we are) t h a n he d i d an hundred yeares ago, 
and more, and s t a n d i n g ever s i n c e , as i t were, upon 
h i s and o t h e r s s h o u l d e r s . " ( 1 ) 
I n 'The Reformed S c h o o l 1 ( c . 1650), John Dury wrote: 
"The l a s t and l e a s t p a r t of t r u e e d u c a t i o n i s 
o n l y minded i n the o r d i n a r y s c h o o l s , and t h a t i n a 
v e r y s u p e r f i c i a l and p r e p o s t e r o u s way; f o r c h i l d r e n 
are t a u g h t t o read a u t h o r s and l e a r n words and sen-
tences b e f o r e they can have any n o t i o n of the t h i n g s 
s i g n i f i e d by those words and sentences, or of the 
a u t h o r ' s s t r a i n and w i t i n s e t t i n g them t o g e t h e r , 
and t h e y are made t o l e a r n by h e a r t the g e n e r a l r u l e s , 
sentences, and p r e c e p t s of a r t s b e f o r e t h e y are f u r n -
i s h e d w i t h any.matter whereunto t o apply these r u l e s 
and p r e c e p t s . And when th e y are t a u g h t these t h i n g s 
wherein reason i s t o be employed, they are l e d i n t o 
a maze of s u b t i l e and u n p r o f i t a b l e n o t i o n s , whereby 
t h e i r minds are p u f f e d up w i t h a windy c o n c e i t of 
knowledge, t h e i r a f f e c t i o n s t a k e n o f f from the p l a i n -
ness of u s e f u l t r u t h s , t h e i r n a t u r a l c o r r u p t i n c l i n a -
t i o n s t o p r i d e , v a i n g l o r y , and c o n t e n t i o u s n e s s not 
r e f o r m e d but r a t h e r s t r e n g t h e n e d i n p e r v e r s i t y ; so 
t h a t t h e y become bo t h u n w i l l i n g t o seek and i n c a p a b l e 
t o r e c e i v e any t r u t h e i t h e r d i v i n e or human i n i t s 
s i m p l i c i t y , f o r t h e i r heads are f i l l e d w i t h c e r t a i n 
terms and empty shows of l e a r n i n g which n e i t h e r con-
t a i n any substance or s o l i d i t y . o f m a t t e r or g i v e 
them any address by way of method t o make use of t h a t 
which t h e y know f o r the b e n e f i t of mankind."(2) 
M i l t o n , i n h i s ' T r a c t a t e on E d u c a t i o n ' ( 1 6 4 4 ) , noted 
how the grammar schools had s l i p p e d i n t o e r r o r s i n h e r e n t 
i n the c l o s e study of L a t i n grammar t o the n e g l e c t of 
l i t e r a t u r e and, of course, t o the dominance of those schools 
by c l a s s i c a l t e a c h i n g . W r i t i n g t o Samuel H a r t l i b , he 
spoke o f , 
" the many mistakes which have made l e a r n i n g 
g e n e r a l l y so u n p l e a s i n g and so u n s u c c e s s f u l . " ( 3 ) 
(1) I b i d . P. 139. 
( 2 ) E d i t e d by H. M. Knox. L i v e r p o o l . 1958. Pp. 36-37. 
(3 ) J. M i l t o n . ' T r a c t a t e ' . Op. c i t . P. 673. 
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John Locke, i n 'Thoughts Concerning E d u c a t i o n 1 ( 1 6 9 2 ) , 
c r i t i c i s e d those narrow and f r u i t l e s s d i s c i p l i n e s of c l a s s i -
c a l t e a c h i n g i n the s c h o o l s : • 
"When I c o n s i d e r , what ado i s made about a 
l i t t l e L a t i n and Greek, how many Years are spent 
i n i t , and what a Noise and Business i t makes t o 
no Purpose, I can h a r d l y f o r b e a r t h i n k i n g t h a t the 
Parents of C h i l d r e n s t i l l l i v e i n f e a r of the 
School-master's Hod, which t h e y l o o k on as the o n l y 
I n s t r u m e n t of E d u c a t i o n ; as a Language or two be 
i t s whole B u s i n e s s . " ( l ) 
Almost two hundred years l a t e r , T. H. Huxley was• 
able t o w r i t e along t he same l i n e s in an essay, 'A L i b e r a l 
E d u c a t i o n ; And where t o f i n d i t ' , 
"Now l e t us pause t o c o n s i d e r t h i s w o n d e r f u l 
s t a t e of a f f a i r s ; f o r the t i m e w i l l come when E n g l i s h -
men w i l l quote i t as the s t o c k example of the s t o l i d 
s t u p i d i t y of t h e i r a n c e s tors i n the n i n e t e e n t h cen-
t u r y , I f t h e r e be a n a t i o n whose p r o s p e r i t y 
depends a b s o l u t e l y and w h o l l y upon t h e i r mastery 
over t he f o r c e s of N a t u r e , upon t h e i r i n t e l l i g e n t 
apprehension o f , and obedience t o , the laws of the 
c r e a t i o n and d i s t r i b u t i o n of w e a l t h , and of the 
s t a b l e e q u i l i b r i u m of the f o r c e s of s o c i e t y , i t i s 
p r e c i s e l y t h i s n a t i o n . And y e t t h i s i s what these 
w o n d e r f u l people t e l l t h e i r sons:- "At t he co s t of 
from one t o two thousand pounds of our hard-earned 
money, we devote t w e l v e of t h e most p r e c i o u s years 
of your l i v e s t o s c h o o l . There you s h a l l t o i l , or 
be supposed t o t o i l ; but t h e r e you s h a l l ' not l e a r n 
one s i n g l e t h i n g of a l l those you w i l l most want t o 
know d i r e c t l y you leave school and e n t e r upon the 
p r a c t i c a l business of l i f e . ' " ( 2 ) 
The monopoly of the Grammar School c u r r i c u l u m h e l d by 
the study of L a t i n and Greek l e f t l i t t l e room f o r any 
o t h e r s u b j e c t s b e f o r e t he middle of the n i n e t e e n t h c e n t u r y . 
( 1 ) J . Locke. 'Thoughts Concerning E d u c a t i o n . ' Ed. by 
R. H; Quick. C.U.P. 1934. P. 128. 
(2) T. H. Huxley. 'A L i b e r a l E d u c a t i o n ; And where t o 
f i n d i t . • Pp. 94-95. 
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Such an i n s t a n c e as t h a t o f : 
" R i c h a r d Thompson, second master of Manchester 
Grammar School, (1696-1721)," who "was known as a 
master ' s k i l l e d i n b o t a n y ' " . ( 1 ) 
was an e x c e p t i o n . There were t e a c h e r s i n Grammar Schools, 
i n the s i x t e e n t h and seventeenth c e n t u r i e s , who were also 
medical men; such schoolmasters as Philemon H o l l a n d , 
Headmaster of Coventry Grammar School i n 1628, C h r i s t o p h e r 
Johnson, Headmaster of Winchester (1560-1571), and W i l l i a m 
H i l l , Headmaster of S u t t o n C o l d f i e l d Grammar School, a l l 
of whom had s t u d i e d m e d i c i n e , may have imparted some of 
t h e i r b o t a n i c a l knowledge, f o r i n s t a n c e , t o t h e i r p u p i l s 
a l t h o u g h t h i s i s c o n j e c t u r e a l o n e . ( 2 ) H o l l a n d , f o r i n -
sta n c e , was Headmaster f o r some t e n months o n l y and h i s 
M.D. degree was e i t h e r S c o t t i s h or from some f o r e i g n 
U n i v e r s i t y a c c o r d i n g t o the D i c t i o n a r y of N a t i o n a l B i o -
graphy. W i l l i a m H i l l , who was born i n 1619 and d i e d i n 
1667, p r a c t i s e d medicine a f t e r l e a v i n g S u t t o n C o l d f i e l d 
f o r London, w h i l s t Johnson, who had an Oxford medical 
degree, a c c o r d i n g t o the same source, was known t o have 
p r a c t i s e d b o t h d u r i n g h i s t e a c h i n g c a r e e r a t Winchester 
and a f t e r w a r d s i n London. There i s a s t r o n g e r p o s s i b i l i t y 
t h a t another Grammar School t e a c h e r may have passed on 
some of h i s love f o r and knowledge of p l a n t s : -
"Robert Uvedale, (1642-1722), became master of 
the grammar school a t E n f i e l d , Middlesex. (About ' 
1644). He was a ' g r e a t l o v e r of p l a n t s , and, having 
( 1 ) Hans. Op. c i t . P. 40. 
(2 ) Poster Watson. 'The Begi n n i n g s of the Teaching of 
Modern S u b j e c t s . 1 Op. c i t . P. 176. 
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an e x t r a o r d i n a r y a r t i n m a n a g i n g t h e n , i s become 
m a s t e r o f t h e g r e a t e s t .and c h o i c e s t c o l l e c t i o n o f 
e x o t i c g r e e n s t h a t i s p e r h a p s anywhere i n t h i s l a n d . ' " ( l ) 
I t must be b o r n e i n m i n d t h a t , a l t h o u g h t h e c r i t i c i s m s 
by t h e a u t h o r s l i s t e d above were no d o u b t j u s t i f i e d i n 
t e r r a s o f e d u c a t i o n a l t h e o r y , a l l o f t h e endowed s c h o o l s 
were n o t n e c e s s a r i l y unmoved by t h e e f f e c t s o f t h e g r e a t 
changes t h a t were t a k i n g p l a c e i n E n g l a n d , a f t e r t h e 
s e v e n t e e n t h c e n t u r y , as a r e s u l t o f s c i e n t i f i c d i s c o v e r y 
and t h e a p p l i c a t i o n s o f s c i e n c e i n a g r i c u l t u r e and i n t h e 
r i s i n g i n d u s t r i e s . I n most grammar s c h o o l s t h e S t a t u t e s 
e x c l u d e d t h e i n t r o d u c t i o n o f 'modern' s u b j e c t s and a t t e m p t s 
t o o v e r r i d e t h e s e were f o r b i d d e n by l a w . As l a t e as 1805, 
t h e Leeds Grammar S c h o o l c a s e , i n w h i c h L o r d E l d o n p r o n -
ounced, i n f a v o u r o f t h e t r a d i t i o n a l L a t i n and Greek s t u d i e s 
and a g a i n s t a p r o p o s a l t o i n t r o d u c e m a t h e m a t i c s and modern 
l a n g u a g e s t o t h e s y l l a b u s , p r o v e d a s e t b a c k t o many a 
grammar s c h o o l t h a t l a c k e d t h e money t o i n t r o d u c e a p r i v a t e 
A c t t o a l t e r i t s S t a t u t e s . 
Many o f t h e e x i s t i n g endowments were i n a d e q u a t e f o r 
t h e upkeep o f t h e s c h o o l b u i l d i n g s ; even s u p p o s i n g t h a t 
t r u s t e e s had so w i s h e d , t h e a d d i t i o n o f modest f a c i l i t i e s 
f o r s c i e n c e , i n some o f t h e s m a l l e r grammar s c h o o l s , w o u l d 
h a v e 1 p r o v e d t o o e x p e n s i v e . 
T h e r e was, b e t w e e n 1660 and 1860, n o t o n l y a r i s e i n 
p o p u l a t i o n tin t h i s c o u n t r y ( b e t w e e n 1760 and 1830, f o r 
i n s t a n c e , .the p o p u l a t i o n more t h a n d o u b l e d ) b u t a s h i f t -
( l ) G i b s o n . 'Account o f s e v e r a l Gardens n e a r L o n d o n . 1 1 6 9 1 . 
A r c h e o l o g i a , 1794, x i i . P. 188, q u o t e d i n G u n t h e r , 
Op. c i t . P. 34. 
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i n g o f i t s d e n s i t y f r o m t h e c o u n t r y t o t h e to w n s and c i t i e s , 
w i t h t h e r e s u l t t h a t some c o u n t r y grammar s c h o o l s , w h i c h • 
had once been i m p o r t a n t i n p r o v i d i n g an e d u c a t i o n f o r t h e 
sons o f t h e l o c a l f a r m e r s and. g e n t r y , s h r a n k b o t h i n num-
b e r s o f s c h o l a r s and i n i m p o r t a n c e , w h i l s t t h o s e i n t h e 
towns became s w o l l e n w i t h p u p i l s and p r o v e d i n a d e q u a t e t o 
accommodate a l l t h o s e demanding s e c o n d a r y e d u c a t i o n . Thus, 
i n some a r e a s t h e grammar s c h o o l s d e c l i n e d w h i l s t , i n 
o t h e r s , o v e r c r o w d i n g was r e s p o n s i b l e f o r r o b b i n g them o f 
t h e b e t t e r c l a s s o f p u p i l s whose p a r e n t s c o u l d a f f o r d t o 
pay w e l l f o r t h e t y p e o f e d u c a t i o n t h e y w a n t e d f o r t h e i r 
c h i l d r e n . 
A c c o r d i n g t o C u r t i s , J o h n L o c k e ' s e d u c a t i o n a l p h i l o -
s o p h i e s a l s o had some e f f e c t upon t h e grammar s c h o o l popu-
l a t i o n i n t h e e i g h t e e n t h c e n t u r y a t l e a s t : 
" Locke's d e n u n c i a t i o n o f t h e grammar and p u b l i c 
s c h o o l s , a l t h o u g h i t had l i t t l e e f f e c t i n i m p r o v i n g 
t hem, was o f c o n s i d e r a b l e a s s i s t a n c e i n e m p t y i n g 
them o f t h e i r most p r o m i s i n g p u p i l s . H i s a d v i c e t o 
p r o v i d e p r i v a t e t u t o r s was f o l l o w e d by l a r g e num-
b e r s o f t h e u p p e r c l a s s e s , who s e n t t h e i r s o n s , 
a f t e r a p e r i o d o f p r i v a t e t u i t i o n , t o t o u r t h e Con-
t i n e n t r a t h e r t h a n t o s t u d y a t O x f o r d and a t C a m b r i d g e . " ( 1 
A f t e r 1799, when t h e r e s t r i c t i o n s r e s t r a i n i n g 
D i s s e n t e r s f r o m k e e p i n g s c h o o l s were removed, t h e r e came 
i n t o b e i n g an i n c r e a s i n g l y l a r g e number o f p r i v a t e and 
s e c t a r i a n s c h o o l s . An e x a g g e r a t e d c l a i m f o r t h e s e was 
made i n t h e ' E d u c a t i o n a l Times' i n 1 8 5 1 : 
( l ) S. J . C u r t i s . ' H i s t o r y o f E d u c a t i o n i n G r e a t B r i t a i n . ' 
U.T.P. 1948. P. 6 1 . 
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"Thafc t h e Grammar S c h o o l s , w h i l e t h e y o v e r l o o k 
t h e p o o r , do b u t a s m a l l s h a r e o f t h e w o r k among 
t h e m i d d l e c l a s s e s , i s e v i d e n t f r o m t h e f a c t , t h a t 
t h e r e a r e a b o u t s i x t e e n t h o u s a n d p r i v a t e s c h o o l s i n 
t h e c o u n t r y , a p r o p o r t i o n o f more t h a n f i f t e e n t o 
one." ( l ) 
I n f a c t , t h e S c h o o l s I n q u i r y C ommission o f 1868 e s t i m a t e d 
t h a t t h e r e were probabDjr a b o u t 10,000 p r i v a t e s c h o o l s i n 
o p e r a t i o n i n t h e c o u n t r y a t t h a t t i m e , and t h a t e s t i m a -
t i o n was p r o b a b l y a h i g h one. (See P. 73 ) . The N e w c a s t l e 
Commission e s t i m a t e d , i n 1 8 6 1 , t h a t t h e xiumber o f s c h o l a r s 
i n t h e P u b l i c and Endowed Grammar S c h o o l s , b e t w e e n 1858 and 
1 8 6 1 , was 35,000, whereas t h e number a t t e n d i n g P r o p r i e t a r y 
and s u p e r i o r P r i v a t e s c h o o l s was 2 8 6 , 7 6 8 . ( 2 ) 
By t h e n i n e t e e n t h c e n t u r y , t h e n , t h e p o s i t i o n o f t h e 
o n c e - g r e a t Grammar S c h o o l s as a s o u r c e o f s e c o n d a r y e duca-
t i o n , had become t h r e a t e n e d by c o m p e t i t i o n , b u t t h i s was 
n o t t h e o n l y r e a s o n f o r t h e i r i n a d e q u a c y , a c c o r d i n g t o a 
l e t t e r i n t h e ' E d u c a t i o n a l Times' o f A p r i l 1 8 5 1 , t h e y were 
s u f f e r i n g f r o m n e g l e c t and abuse and were o p p r e s s e d and 
i n a s t a t e o f d e c a y . ( 3 ) By t h e m i d d l e o f t h e c e n t u r y t h e 
c a l l f o r r e f o r m o f t h e Grammar S c h o o l c u r r i c u l a was n o t 
sounded on p u r e l y p h i l o s o p h i c a l r e a s o n s a l o n e . These en-
dowed s c h o o l s , w h i c h c o n s t i t u t e d t h e s o l e s o u r c e o f s e c o n d -
a r y e d u c a t i o n f o r t h e c h i l d r e n o f t h e e v e r - i n c r e a s i n g 
m i d d l e c l a s s e s whose p a r e n t s c o u l d n o t a f f o r d a s a t i s f a c -
t o r y p r i v a t e e d u c a t i o n , were e i t h e r no l o n g e r f u n c t i o n i n g 
( 1 ) E d u c a t i o n a l Times. No. 43. A p r i l 1 8 5 1 . 
( 2 ) C u r t i s . Op. c i t . P. 57. 
( 3 ) E d u c a t i o n a l T i m e s . No. 43. A p r i l 1 8 5 1 . 
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as e f f i c i e n t c e n t r e s o f s c h o o l i n g o r were u n a b l e t o p r o v i d e 
t h e t y p e o f e d u c a t i o n t h a t t h e s e p e o p l e , w i t h a g r o w i n g 
awareness o f t h e s o c i a l and economic f a c t s o f l i f e , were 
b e g i n n i n g t o demand f o r t h e i r sons and d a u g h t e r s . 
L i f e i n E n g l a n d was much changed when compared w i t h 
t h e p r e c e d i n g h u n d r e d y e a r s . B i o l o g i c a l p r o g r e s s was 
s l o w l y c a u s i n g an a l t e r a t i o n t o t a k e p l a c e i n t h e p r i m i t i v e 
a g r i c u l t u r a l p r o c e s s e s of e a r l i e r c e n t u r i e s . E x p e r i m e n t a l 
b r e e d i n g o f l i v e s t o c k and a t t e m p t s t o i m p r o v e c e r e a l c r o p s 
and s t o c k s had begun. I n t h e f i r s t h a l f o f t h e e i g h t e e n t h 
c e n t u r y , f o r i n s t a n c e , J e t h r o T u l l i n v e n t e d a d r i l l f o r 
s eed s o w i n g and made s c i e n t i f i c e x p e r i m e n t s , w i t h t h e a i d 
o f a m i c r o s c o p e , t o i n v e s t i g a t e t h e p h y s i o l o g i c a l needs 
of p l a n t s and seeds d u r i n g g r o w t h . ( l ) A b o u t t h e same t i m e , 
B a k e w e l l o f D i s h l e y c o n d u c t e d b r e e d i n g e x p e r i m e n t s w i t h 
c a t t l e and s h e e p . ( 2 ) Because o f t h e i n c r e a s e o f p o p u l a t i o n 
t h e r e was a g r e a t e r demand f o r f o o d s t u f f s o f a l l k i n d s 
and l a r g e r a c r e a g e s o f l a n d were p u t u n d e r c u l t i v a t i o n . 
The b i g g e r f a r m s were owned by a r i c h and o f t e n c u r i o u s 
g e n t r y and, w i t h g u a r a n t e e d m a r k e t s , many o f them were 
p r e p a r e d t o e x p e r i m e n t w i t h methods o f t i l l i n g t h e l a n d 
and c r o p p r o d u c t i o n . R e s e a r c h and t h e d i s s e m i n a t i o n o f 
r e s e a r c h were f o s t e r e d , b o t h by t h e B o a r d o f A g r i c u l t u r e 
( 1 7 9 3 - 1 8 2 2 ) u n d e r t h e dy namic A r t h u r Young, and by t h e 
R o y a l A g r i c u l t u r a l S o c i e t y , f o u n d e d i n 1837, t h e J o u r n a l 
( 1 ) L o r d E r n i e . ' E n g l i s h F a r m i n g P a s t and P r e s e n t . 1 
1932. ' P. 172.' 
( 2 ) I b i d . 
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o f w h i c h was a mine o f i n f o r m a t i o n f o r f a r m e r s , e s p e c i a l l y 
s i n c e i t was a r e l a t i v e l y new way o f p a s s i n g on t h e f r u i t s 
o f t h e e x p e r i e n c e o f o t h e r s i n an age when c o m m u n i c a t i o n 
was d i f f i c u l t and e x t e n s i v e t r a v e l s were n o t u n d e r t a k e n 
l i g h t l y by t h e m a j o r i t y o f w o r k i n g f a r m e r s . Of Thomas 
Coke, who by m a n u r i n g h i s l a n d and by b r e e d i n g e x p e r i m e n t s 
i m p r o v e d t h e p r o d u c t i v i t y , o f h i s f a r m i m m e n s e l y , i t was s a i d : 
" I n May and J u n e , when t h e g r a s s e s were i n b l o o m , 
( h e ) gave h i s s i m p l e b o t a n i c a l l e s s o n s t o t h e c h i l d r e n 
of b i s t e n a n t r y , who s c o u r e d t h e c o u n t r y t o p r o c u r e 
h i s s t o c k s o f s e e d . " ( l ) 
The n a t u r a l s c i e n c e s were g r o w i n g i n t h e i m p o r t a n c e 
o f t h e i r a p p l i c a t i o n s t o t h e b u s i n e s s o f l i v i n g , f o r t h e r e 
were i m p r o v e m e n t s i n t h e s t a n d a r d s o f m e d i c a l k n o w l e d g e 
and h y g i e n e . The e x p e c t a t i o n o f l i f e i n 1660 was a b o u t 
27 y e a r s , i n 1800 i t was 40, b u t a f t e r t h e t u r n o f t h e 
c e n t u r y i t r o s e r a p i d l y . I n 1857 P a s t e u r had begun t o 
s t u d y f e r m e n t a t i o n ; i n 1866 L i s t e r showed t h a t s u r g e r y 
c o u l d and s h o u l d be c o n d u c t e d i n as n e a r l y a s e p t i c c o n d i -
t i o n s as p o s s i b l e ; f r o m 1865 c l e a n w a t e r , p r o p e r s a n i t a -
t i o n and sewage d i s p o s a l became, a l b e i t s l o w l y , much more 
f e a t u r e s o f E n g l i s h s o c i a l l i f e . 
From a b o u t 1760 o n w a r d s , t h i s c o u n t r y was b e c o m i n g 
i n c r e a s i n g l y c o n c e r n e d w i t h t h e consequence o f t h e g r o w t h 
of i n d u s t r i a l i s m . I n d u s t r i a l e x p a n s i o n and p r o d u c t i o n , 
b a s e d as t h e y were upon s c i e n t i f i c k n o w l e d g e and r e s e a r c h , 
c a l l e d f o r i n c r e a s i n g numbers o f c h e m i s t s , e n g i n e e r s , 
( l ) Op. c i t . P. 219. 
- 1 4 6 -
c l e r k s , a c c o u n t a n t s and a l l t y p e s o f t r a i n e d men. These 
p e o p l e were n o t a l l s p e c i a l i s t s i n t h e s c i e n c e s of c o u r s e , 
b u t t h e y were men who were c a p a b l e of u n d e r t a k i n g r e s p o n s i -
b i l i t y and t h e t y p e o f e d u c a t i o n t h e y needed was much 
b r o a d e r i n i t s r a n g e o f s u b j e c t - m a t t e r , and o f t e n p a r t l y 
s c i e n t i f i c , so t h a t i n c r e a s i n g p r e s s u r e s were p u t upon 
t h e s c h o o l s f o r t h i s s o r t o f p r o v i s i o n . 
F u r t h e r , t h e r e grew up an a c t i v e i n t e r e s t i n s c i e n c e 
amongst t h e m i d d l e and l o w e r c l a s s e s o f t h e . c o u n t r y . W i t h 
t h e i n c e p t i o n o f Rumford's R o y a l I n s t i t u t i o n i n 1799 t h e r e 
was, e s p e c i a l l y u n d e r men l i k e Davy and F a r a d a y , an i n s t r u -
ment o f r e s e a r c h w h i c h a l s o s e r v e d t o s p r e a d k n o w l e d g e 
much more w i d e l y t h a n h i t h e r t o had been p o s s i b l e . A l t h o u g h 
s c i e n t i f i c d i s c o v e r i e s were s t i l l made by a m a t e u r s , l i k e 
C a v e n d i s h , P r i e s t l e y , W a t t , M i c h e l l and R u m f o r d - men who 
o f t e n had b o t h t h e p r i v a t e means and t h e t i m e t o i n d u l g e 
i n s c i e n c e more i n t h e manner o f a. d e v o t e d hobby - t h e r e 
were s i g n s o f t h e p o p u l a r i n t e r e s t i n m a t t e r s o f s c i e n c e 
w h i c h was l a t e r t o become so i m p o r t a n t . The M a n c h e s t e r 
L i t e r a r y and P h i l o s o p h i c a l S o c i e t y , f o r i n s t a n c e , was 
f o u n d e d i n 1781 and t h e B i r m i n g h a m B r o t h e r l y S o c i e t y , 
f o u n d e d i n 1796, e x i s t e d f o r t h e p u r p o s e s o f i m p r o v i n g 
t h e k n o w l e d g e o f i t s members i n : 
11 R e a d i n g , W r i t i n g , A r i t h m e t i c , D r a w i n g , 
G eography, N a t u r a l and C i v i l H i s t o r y , and M o r a l s , 
or i n s h o r t , w h a t e v e r may be g e n e r a l l y u s e f u l t o a 
m a n u f a c t u r e r , or as f u r n i s h i n g p r i n c i p l e s f o r a c t i v e 
b e n e v o l e n c e and i n t e g r i t y . 1 1 ( l ) 
( l ) Hudson. 'The H i s t o r y o f A d u l t E d u c a t i o n . ' P. 30. 
Quoted i n Gregg. ' S o c i a l and Economic H i s t o r y o f 
G r e a t B r i t a i n . 1760-1950.' 1950. P. 256. 
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Th e M e c h a n i c s ' I n s t i t u t e s , of w h i c h so many were f o u n d e d 
e a r l y i n t h e n i n e t e e n t h c e n t u r y , a l s o s e r v e d t o p o p u l a r i s e 
s c i e n c e a t l e a s t f o r a t i m e , and i n d i c a t e d t h a t t h e i n t e r e s t 
i n s c i e n c e was n o t o n l y f o u n d amongst t h e m i d d l e c l a s s e s 
and t h e d i l e t a n t t e s . T h e r e was, t h e n , an e v e r i n c r e a s i n g 
u r g e f o r s c i e n t i f i c k n o w l e d g e i n E n g l a n d and t h e m i d d l e 
c l a s s p a r e n t s , l o o k i n g f o r some s c h o o l i n g t h a t w o u l d i n c o r -
p o r a t e s c i e n c e i n i t s t e a c h i n g , became b i t t e r l y aware t h a t 
such an e d u c a t i o n a l t y p e d i d n o t e x i s t , n o r was t h e r e any 
h a s t e t o p r o v i d e i t i n t h e e x i s t i n g s c h o o l s y s t e m . 
The r i s i n g p r e s s u r e o f r e f o r m i n g z e a l c o m p e l l e d a 
s c r u t i n y o f t h e t y p e o f e d u c a t i o n a v a i l a b l e a t a s e c o n d a r y 
l e v e l . I t was an e d u c a t i o n f o r t h e p r o f e s s i o n s ; f o r t h e 
B a r , f o r m e d i c i n e , f o r t h e C hurch and f o r g o v e r n m e n t . 
E n g l a n d , however, was no l o n g e r c l e a r l y d i v i d e d i n t o two 
g r e a t s o c i a l s t r a t a - t h e age was one i n w h i c h t h e m i d d l e 
c l a s s e s were i n c r e a s i n g i n number, i n f l u e n c e and i n t h e i r 
v o c i f e r a t i o n , - and t h e d e v o t i o n o f t h e m i d d l e c l a s s e s 
t o c o m m e r c i a l and i n d u s t r i a l p u r s u i t s c r e a t e d a demand f o r 
an u t i l i t a r i a n f o r m o f e d u c a t i o n . 
"A k n o w l e d g e of t h e t h r e e 11's and a l i t t l e 
h i s t o r y , grammar, and a s m a t t e r i n g o f F r e n c h and 
German, i s g e n e r a l l y c o n s i d e r e d s u f f i c i e n t t o f i t 
a y oung man t o s u c c e e d i n b u s i n e s s . T h i s i s a 
q u e s t i o n w h i c h m a n i f e s t l y a d m i t s o f some d i f f e r e n c e 
o f o p i n i o n - f o r i n t h e s e days o f c o m m e r c i a l a c t i v i t y 
a y o u n g man who w i s h e s t o p r o s p e r i n b u s i n e s s m u s t , 
p e r f o r c e , have a t a l e n t e d m i n d , t o e n a b l e hi m t o 
cope s u c c e s s f u l l y w i t h h i s compeers i n t r a d e . 
I f a y o u n g man i s p l a c e d a t t h e head o f a 
l a r g e m a n u f a c t u r y , i t i s most i m p o r t a n t he s h o u l d 
p o s s e s s a t e c h n i c a l k n o w l e d g e o f t h e a r t i c l e s t o 
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t o be m a n u f a c t u r e d - o r how can he e x p e c t t o be a b l e 
t o d i r e c t r i g h t l y t h e workmen i n h i s e m p l o y , who 
r e q u i r e a man a t t h e i r head who t h o r o u g h l y u n d e r s t a n d s 
h i s b u s i n e s s b o t h t e c h n i c a l l y and p r a c t i c a l l y . " ( 1 ) 
A n o t h e r commentary i n much t h e same f a s h i o n , was by A u g u s t u s 
de Morgan (who became P r o f e s s o r b f M a t h e m a t i c s a t t h e new 
London U n i v e r s i t y ) and who w r o t e e v e n e a r l i e r , i n t h e 1830's: 
" among t h e f i r s t c o m m e r c i a l p e o p l e s o f t t e 
w o r l d , who depended f o r t h e i r p o l i t i c a l g r e a t n e s s on 
t r a d e and m a n u f a c t u r e s , t h e r e was n o t , g e n e r a l l y 
s p e a k i n g , i n t h e e d u c a t i o n o f t h e i r y o u t h one atom of 
i n f o r m a t i o n on t h e p r o d u c t s o f t h e e a r t h , w h e t h e r 
a n i m a l , v e g e t a b l e o r m i n e r a l , n o r any a c c o u n t o f t h e 
p r i n c i p l e s w h e t h e r o f m e c h a n i c s o r o f c h e m i s t r y w h i c h , 
when a p p l i e d t o t h o s e p r o d u c t s , c o n s t i t u t e d t h e g r e a t -
ness o f t h e i r c o u n t r y " . ( 2 ) 
M e n t i o n has a l r e a d y been made o f t h e a f t e r m a t h o f t h e 
g r e a t i n d u s t r i a l E x h i b i t i o n s , h e l d b o t h on t h e C o n t i n e n t 
and i n E n g l a n d , w h i c h r e s u l t e d i n a r i s i n g f e a r amongst 
m a n u f a c t u r e r s t h a t t h i s c o u n t r y was l o s i n g i t s p a r a m o u n t 
p l a c e i n t h e sun o f commerce. (See P. I l l ) The p a t t e r n 
of C o n t i n e n t a l s c h o o l i n g was k e e n l y s t u d i e d and t h e P r u s s i a n 
s c h o o l s , w i t h t h e i r two m a i n , e f f i c i e n t and l e n g t h y c o u r s e s 
g i v e n i n t h e Gymnasien and R e a l s c h u l e n , made a g r e a t im-
p a c t on e d u c a t i o n a l t h o u g h t , t h e r e b e i n g a g r e e m e n t t h a t 
t h e s y s t e m had made f o r an e f f i c i e n t n a t i o n , b o t h e c o n o m i -
c a l l y and m i l i t a r i l y . 
I n 1848, a w r i t e r i n t h e ' E d u c a t i o n a l T i m e s ' a d v o c a -
t e d t h e t e a c h i n g o f s c i e n c e s such as a n i m a l p h y s i o l o g y , 
z o o l o g y , v e g e t a b l e p h y s i o l o g y and b o t a n y t o m i d d l e c l a s s 
( l } GibbB E d u c a t i o n a l G u i d e . M a r c h . 1876. 
( 2 ) Q. J o u r n . o f E d u c a t i o n . V o l . 3. 1832. q u o t e d by 
D. S. L. C a r d w e l l , op. c i t . P. 4 9 . 
-149-
p u p i l s b e c a u s e , he f e l t , t h o s e s u b j e c t s were i n t e r e s t i n g 
i n t h e i r c o n t e n t and a l s o c o u l d be u s e d t o c u l t i v a t e t h e 
f a c u l t i e s o f t h o u g h t and i n v e s t i g a t i o n , ( l ) Much has been 
made o f t h e ' m i d d l e c l a s s e s ' and I have m e n t i o n e d them 
o f t e n ; t h e ' E d u c a t i o n a l Times' d e f i n e d them, i n 1849, as : 
" t h o s e who, t h o u g h d e p e n d i n g on t h e i r 
p r o f e s s i o n o r m e r c a n t i l e s k i l l and e x e r t i o n s f o r 
t h e m a i n t e n a n c e o f t h e m s e l v e s and t h e i r f a m i l i e s , 
a r e r a i s e d above t h e d e t e r i o r a t i n g i n f l u e n c e s o f 
p e t t y t r a d e ; t o g e t h e r w i t h a l l t h o s e who, t h o u g h 
l i v i n g on i n d e p e n d e n t means, have n o t been so 
r i c h l y endowed w i t h f o r t u n e ' s f a v o u r s as t o be e n -
a b l e d t o e s t a b l i s h t h e i r f a m i l i e s i n d e p e n d e n t l y 
o f p r o f e s s i o n a l o r c o m m e r c i a l p u r s u i t s . " ( 2 ) 
Thus d e f i n e d , t h e c h i l d r e n o f c l e r g y m e n , t e a c h e r s , 
l a w y e r s , d o c t o r s , o f f i c e r s , m e r c h a n t s and t h e h i g h e s t 
s t r a t a o f t h o s e engaged i n t r a d e were t o r e c e i v e a 
l i b e r a l e d u c a t i o n : 
" I t has t h e n r e f e r e n c e t o t h a t w h i c h i s n o n -
t e c h n i c a l , t o t h e a b s t r a c t c u l t i v a t i o n o f h i s i n -
t e l l e c t u a l f a c u l t i e s , and t o t h e a c q u i s i t i o n o f 
t h o s e e l e m e n t a r y a r t s w h i c h f u r n i s h means f o r t h e 
e x t e r n a l e x h i b i t i o n o f k n o w l e d g e , and f o r i t s m a t e r -
i a l a p p l i c a t i o n . " ( 3 ) 
I n t h e same y e a r and i n somewhat t h e same v e i n , a 
Mr. Edward Lane o f P l y m o u t h , l e c t u r i n g t o t h e C o l l e g e o f 
P r e c e p t o r ^ on 'The P l e a s u r e s and A d v a n t a g e s o f t h e 
N a t u r a l S c i e n c e s ' , a d v o c a t e d t h e t e a c h i n g o f t h o s e s t u d i e s 
t o , " P e o p l e , e n l a r g e , and t r a n q u i l l i z e t h e m i n d . " ( 4 ) B o t a n y 
he recommended f o r p l e a s u r e . ( 5 ) 
( 1 ) E d u c a t i o n a l T i m e s . 
( 2 ) E d u c a t i o n a l T i m e s . 
( 3 ) I b i d . 
( 4 E d u c a t i o n a l T i m e s . 
( 5 ) I b i d . 
No. 7. A p r i l , 1848. 
No. 17. Feb., 1849. 
No. 18. M a r c h , 1849. 
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I n 1854, t h e ' E d u c a t i o n a l Times' f u r t h e r commented: 
"Some t i m e back t h e t r u s t e e s o f a grammar s c h o o l 
a t L l a n d o v e r y , S o u t h Wales, a t o w n d e s c r i b e d i n t h e 
g u i d e - b o o k s as by no means h a b i t a b l e by c i v i l i s e d 
p e o p l e , a d v e r t i s e d i n t h e Times newspaper f o r a Second 
M a s t e r , who was t o t e a c h m a t h e m a t i c s , c h e m i s t r y , and 
b o t a n y . S c i e n c e and l i t e r a t u r e a r e f o r g o t t e n t h i n g s 
by o u r e d u c a t o r s g e n e r a l l y . H e r e b y we mean p r a c t i c a l 
s c i e n c e and l i v i n g l i t e r a t u r e t h e m a j o r i t y 
o f s i x t h - f o r m boys f r o m t h e grammar s c h o o l s - know 
n o t h i n g o f •iie f l o w e r s i n t h e i r p a t e r n a l g r e e n - h o u s e s , 
o r o f t h e c h a r a c t e r o f t h e e a r t h ' s c r u s t u n d e r t h e i r 
a n c e s t r a l e s t a t e s . 
E v e r y s c h o l a s t i c e s t a b l i s h m e n t o f any p r e t e n s i o n s 
s h o u l d have i t s b o t a n i c g a r d e n , i t s o b s e r v a t o r y , and 
i t s l a b o r a t o r y . " ( l ) 
T. H. H u x l e y was i n t h e v a n o f any movement w h i c h 
s o u g h t t o w i d e n t h e scope o f t h e grammar s c h o o l c u r r i c u l u m , 
e s p e c i a l l y i f t h a t movement c o n c e r n e d i t s e l f w i t h t h e i n t r o -
d u c t i o n o f s c i e n c e s u b j e c t s . I n 1854, he w r o t e : 
" i t a p p e a r s t o me t h a t , as w i t h o t h e r 
s c i e n c e s , t h e common f a c t s o f B i o l o g y - t h e uses o f 
p a r t s o f t h e body - t h e names and h a b i t s o f t h e l i v i n g 
c r e a t u r e s w h i c h s u r r o u n d us - may be t a u g h t w i t h a d-
v a n t a g e t o t h e y o u n g e s t c h i l d . " ( 2 ) 
I n t h e same e s s a y , H u x l e y went on t o w r i t e : 
" B i o l o g y needs no a p o l o g i s t when she demands a 
p l a c e - and a p r o m i n e n t p l a c e - i n any scheme o f 
e d u c a t i o n w o r t h y o f t h e name. Leave o u t t h e P h y s i o -
l o g i c a l s c i e n c e s f r o m y o u r c u r r i c u l u m , and y o u l a u n c h 
t h e s t u d e n t i n t o t h e w o r l d , u n d i s c i p l i n e d i n t h a t 
s c i e n c e whose s u b j e c t - m a t t e r w o u l d b e s t d e v e l o p h i s 
powers o f o b s e r v a t i o n ; i g n o r a n t o f f a c t s o f t h e 
d e e p e s t i m p o r t a n c e f o r h i s own and o t h e r s ' w e l f a r e ; 
b l i n d t o t h e r i c h e s t s o u r c e s o f b e a u t y i n God's c r e a -
t i o n ; and u n p r o v i d e d w i t h t h a t b e l i e f i n , a. l i v i n g 
l a w , and an o r d e r m a n i f e s t i n g i t s e l f i n and t h r o u g h 
e n d l e s s change and v a r i e t y , w h i c h m i g h t s e r v e t o 
( 1 ) E d u c a t i o n a l T i m e s . M a r c h . 1854. 
( 2 ) T. H. H u x l e y . 'On t h e E d u c a t i o n a l V a l u e o f t h e N a t u r a l 
H i s t o r y S c i e n c e s . ' 1854. i n ' S c i e n c e & E d u c a t i o n -
E s s a y s ' M a c M i l l a n . 1910 P. 64. 
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check and m o d e r a t e t h a t phase o f d e s p a i r t h r o u g h 
w h i c h , i f he t a k e an e a r n e s t i n t e r e s t i n s o c i a l 
p r o b l e m s , he w i l l a s s u r e d l y s o o n e r o r l a t e r p a s s . " ( l ) 
I n a l l h i s w r i t i n g s on t h i s t o p i c , H u x l e y was a t 
p a i n s t o p o i n t o u t t h a t , w h a t e v e r t h e i r uses as p r a c t i c a l 
s c i e n c e s , n a t u r a l h i s t o r y and b i o l o g y c o u l d f o r m an i n i -
. p o r t a n t p a r t o f a scheme o f e d u c a t i o n t h a t he t e r m e d 
' l i b e r a l 1 , and i n t h i s r e s p e c t he showed a h u m a n i s t i c 
a t t i t u d e t o e d u c a t i o n a l t h e o r y . A f u r t h e r q u o t a t i o n f r o m 
t h e same s o u r c e w i l l s e r v e t o i l l u m i n a t e t h i s s t a t e m e n t : 
" T h e r e i s y e t a n o t h e r way i n w h i c h n a t u r a l 
h i s t o r y . m a y , I am c o n v i n c e d , t a k e a p r o f o u n d h o l d 
upon p r a c t i c a l l i f e - and t h a t i s , by i t s i n f l u e n c e 
o v e r o u r f i n e r f e e l i n g s , as t h e g r e a t e s t o f a l l 
s o u r c e s o f t h a t p l e a s u r e whiich i s d e r i v a b l e f r o m 
b e a u t y . I do n o t p r e t e n d t h a t n a t u r a l - h i s t o r y 
k n o w l e d g e , as s u c h , can i n c r e a s e our sense o f t h e 
b e a u t i f u l i n n a t u r a l o b j e c t s B u t I a d v o c a t e 
n a t u r a l , h i s t o r y k n o w l e d g e f r o m t h i s p o i n t o f v i e w , 
because i t w o u l d l e a d us t o seek t h e b e a u t i e s o f 
n a t u r a l o b j e c t s , i n s t e a d o f t r u s t i n g t o chance t o 
f o r c e them on our a t t e n t i o n . " ( 2 ) 
By t h e b e g i n n i n g o f t h e n i n e t e e n t h c e n t u r y t h e r e was 
a p l e t h o r a o f c r i t i c i s m and a d v i c e d i r e c t e d t o w a r d s e f f e c t -
i n g a change i n t h e manner of t e a c h i n g i n t h e grammar 
s c h o o l s . From t h e t u r n o f t h e n i n e t e e n t h c e n t u r y , t h e 
' E d i n b u r g h Review' and, f r o m i t s p u b l i c a t i o n i n 1831 u n t i l 
i t was d i s c o n t i n u e d i n 1836, t h e ' Q u a r t e r l y J o u r n a l o f Edu-
c a t i o n ' c e a s e l e s s l y a t t a c k e d t h e f a c i l i t i e s f o r l e a r n i n g 
p r o v i d e d by s e c o n d a r y e d u c a t i o n , and, a l t h o u g h t h e s e 
j o u r n a l s f o c u s s e d much o f t h e i r a t t e n t i o n on t h e P u b l i c 
( 1 ) I b i d . P. 65. 
( 2 ) I b i d . Pp. 62-63. 
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S c h o o l s i t Boon became a p p a r e n t t h a t t h e r e was g r e a t pub-
l i c c o n c e r n on t h i s m a t t e r . I n 1809, f o r i n s t a n c e , t h e 
Rev. Sydney S m i t h , w h i l s t r e v i e w i n g R. L. E d g e w o r t h ' s 
' P r o f e s s i o n a l E d u c a t i o n 1 w r o t e i n t h e ' E d i n b u r g h R e v i e w 1 : 
"The E n g l i s h c l e r g y , i n whose hands e d u c a t i o n 
e n t i r e l y r e s t s , b r i n g up t h e f i r s t y o ung men o f t h e 
c o u n t r y as i f t h e y were a l l t o keep grammar s c h o o l s 
i n l i t t l e c o u n t r y t o w n s ; and a n o b l e m a n , upon whose 
k n o w l e d g e and l i b e r a l i t y t h e h o n o u r and w e l f a r e o f 
h i s c o u n t r y may d e p e n d , i s d i l i g e n t l y w o r r i e d , f o r 
h a l f h i s l i f e , w i t h t h e s m a l l p e d a n t r y o f l o n g s and 
s h o r t s I t i s i n v a i n t o say t h a t we have p r o -
duced g r e a t men u n d e r t h i s s y s t e m . We have p r o d u c e d 
g r e a t men u n d e r a l l s y s t e m s . E v e r y E n g l i s h m a n must 
pass h a l f h i s l i f e i n l e a r n i n g L a t i n and Greek; 
and c l a s s i c a l l e a r n i n g i s s u p p o s e d t o have p r o d u c e d 
t h e t a l e n t s w h i c h i t has n o t b e e n . a b l e t o e x t i n g u i s h . " ( 1 ) 
S. J . C u r t i s , i n h i s book, ' H i s t o r y o f E d u c a t i o n i n 
G r e a t B r i t a i n ' , speaks o f , 
" t h e t o r r e n t o f c r i t i c i s m , i n v e c t i v e , and 
a b u s e , " ( 2 ) 
t h a t t h e L i b e r a l s , i n p a r t i c u l a r , b r o u g h t down upon t h e 
Government. B. S. Cane p u t s i t i n a n o t h e r way when he w r i t e s , 
" I t i s w e l l known t h a t many V i c t o r i a n s were 
t r e m e n d o u s l y a l i v e t o t h e need f o r i n c l u d i n g s c i e n -
t i f i c and t e c h n i c a l s t u d i e s i n t h e c u r r i c u l u m o f 
p o s t - p r i m a r y s c h o o l s . E a r l y e n t h u s i a s t s were e n -
c o u r a g e d by t h e s u p p o r t o f e m i n e n t p e r s o n s , and by 
g r a n t s o f t h e D e p a r t m e n t o f S c i e n c e and A r t . V a r i o u s 
R o y a l Commissions recommended t h e s c i e n t i f i c s u b j e c t s 
f o r t h e i r i n t e l l e c t u a l d i s c i p l i n e ; t h e y s u g g e s t e d t h a t 
S c i e n c e and M a t h e m a t i c s were two o f t h e modern s u b -
j e c t s w h i c h s h o u l d r e p l a c e L a t i n and Greek i n many 
l o c a l s e c o n d a r y s c h o o l s . " ( 3 ) 
( l ) ' E d i n b u r g h Review' 1809; r e p r i n t e d i n ' E n g l i s h H i s t o r i c a l 
Documents' X I . P. 695. 
2) S. J . C u r t i s . Op. c i t . P. 76. 
3) B. S. Cane. ' S c i e n t i f i c and T e c h n i c a l S u b j e c t s i n t h e 
C u r r i c u l u m o f E n g l i s h S e c o n d a r y S c h o o l s a t t h e t u r n 
o f t h e C e n t u r y . 1 B. J . Edn. S t u d i e s . V o l . V I I I , 
No. 1 . 1959. P. 52. 
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Amongst t h e R e p o r t s o f t h e n i n e t e e n t h c e n t u r y Commis-
s i o n s , t h e r e i s a g r e a t amount o f f a c t u a l d a t a a b o u t t h e 
s u b j e c t s c o n t a i n e d i n t h e c u r r i c u l a o f Grammar S c h o o l s 
w h i c h was p u b l i s h e d i n t h e R e p o r t s o f t h e S c h o o l s I n q u i r y 
Commission i n 1868. The r e s u l t s o f t h i s i n q u i r y were n o t 
e n c o u r a g i n g ; o f 782 endowments, 50 s c h o o l s had c e a s e d t o 
e x i s t , and o f 209 c l a s s i c a l s c h o o l s , 132 s e n t no boys t o 
t h e U n i v e r s i t i e s . 
C o n c e r n i n g t h e e x i s t i n g s c i e n c e t e a c h i n g , t h e Commiss-
i o n e r s r e p o r t e d : 
"The Cause o f N a t u r a l S c i e n c e p r o b a b l j ' s u f f e r s 
as much f r o m i n d i f f e r e n t t e a c h i n g as f r o m a b s o l u t e 
e x c l u s i o n f r o m t h e schools. 1. 1 " A t p r e s e n t i t n o t 
uncommonly happens t h a t n a t u r a l s c i e n c e , a c c e p t e d as 
a n e c e s s i t y , i s d e l e g a t e d t o some m a s t e r o f no g r e a t 
mark " ( l ) 
An A s s i s t a n t C o m m i s s i o n e r , Mr. F i t c h , w r i t i n g o f t h e 
West R i d i n g o f Y o r k s h i r e , r e p o r t e d t o t h e C o m m i s s i o n , 
"Leeds was t h e o n l y grammar s c h o o l i n w h i c h I 
have f o u n d a r e s o l u t e and s y s t e m a t i c a t t e m p t t o t e a c h 
sc i e n c e . " ( 2 ) 
and he n o t e d t h a t h e a d m a s t e r s r a r e l y t h o u g h t o f s c i e n c e 
as a s e r i o u s p a r t o f t h e s c h o o l c o u r s e . A l l t h e boys a t 
t h a t Grammar S c h o o l had t o i n c l u d e two s c i e n c e s u b j e c t s 
i n t h e i r c o u r s e and b o t a n y , e l e m e n t a r y c h e m i s t r y , n a t u r a l 
p h i l o s o p h y and m e c h a n i c s were a v a i l a b l e f o r thera t o choose 
f r o m . T h e r e was a l s o a more a d v a n c e d c o u r s e i n w h i c h 
z o o l o g y was added t o t h e l i s t o f s c i e n c e s u b j e c t s g i v e n 
above. D a l l a s ' t e x t b o o k o f z o o l o g y was used f o r t h i s 
( 1 ) S.I.C. V o l . I . P. 34. 
( 2 ) I b i d . P. 133. 
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as w e l l as O l i v e r ' s and H e n f r e y ' s books on b o t a n y . ( l ) Such 
s y s t e m a t i c c o u r s e s were r a r i t i e s i n t h e Endowed s c h o o l s . 
However, b e f o r e g i v i n g f u r t h e r e x t r a c t s f r o m t h e 
volumes o f t h e T a u n t o n C o m m i s s i o n , i t i s as w e l l t o p d i n t 
o u t t h a t t h e i n f o r m a t i o n s u p p l i e d by t h e s c h o o l s i n answer 
t o d e t a i l e d q u e s t i o n n a i r e s was o f t e n a t v a r i a n c e w i t h t h e 
f a c t s d i s c o v e r e d by t h e A s s i s t a n t C o m m i s s i o n e r s when t h e y 
i n s p e c t e d t hem. F o r e x a m p l e , W i t n e y Grammar S c h o o l , i n 
O x f o r d s h i r e , c l a i m e d t o have 32 p u p i l s of w h i c h 11 were 
t a k i n g some s o r t o f c o u r s e i n n a t u r a l h i s t o r y , b u t t h e 
A s s i s t a n t C o m m i s s i o n e r f o u n d o n l y 24 boys on t h e books 
when he v i s i t e d t h e s c h o o l and h i s r e p o r t made no m e n t i o n 
o f any s c i e n c e t e a c h i n g . A n o t h e r s c h o o l a t M a i d e n . i n 
E s s e x , showed 52 s c h o l a r s as a t t e n d i n g t h e s c h o o l , b u t 
when v i s i t e d by Mr. E l t o n o n l y n i n e were p r e s e n t . Four 
of t h e s e were t a u g h t n a t u r a l h i s t o r y and c h e m i s t r y , and 
t e x t b o o k s and specimens were u s e d t o s u p p l e m e n t t h e l e c -
t u r e s . A n o t h e r , a s e m i - c l a s s i c a l s c h o o l a t B i n g h a m , i n 
N o r f o l k l i s t e d 15 p u p i l s as t a k i n g p h y s i c s , c h e m i s t r y and 
n a t u r a l h i s t o r y , b u t t h e s t a n d a r d o f t h e i n s t r u c t i o n was 
v e r y e l e m e n t a r y . I n K e r t f ordsVi i r e , Enf i e l d Grammar S c h o o l , 
c o u l d b o a s t o f o n l y f o u r p u p i l s l e a r n i n g n a t u r a l h i s t o r y 
and t h e s c h o o l b u i l d i n g s had been condemned. 
T e x t b o o k s were t h e m a i n s o u r c e of k n o w l e d g e a t 
( 1 ) S.I.C. V o l . I X . p. 182. and S e l e c t C o m m i t t e e on 
S c i e n t i f i c I n s t r u c t i o n . App. 14. 1 5 t h J u l y 1868. P.467 
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W e 1 1 i n g b o r o u g h , N o r t h a n t s . , f o r t h e two s t u d e n t s who were 
r e a d i n g a g r i c u l t u r a l c h e m i s t r y , and t h e same was t h e case 
a t H u n t i n g d o n , where a b o u t f o u r , o u t o f s i x t e e n b o y s , t o o k 
n a t u r a l h i s t o r y , w h i l s t , a t P e t e r b o r o u g h . p r i z e s were g i v e n 
f o r t h e s u b j e c t and G i b s o n ' s ' A g r i c u l t u r a l C h e m i s t r y ' was 
i n u se. 
I t i s n o t e w o r t h y how o f t e n , i n t h e t a b u l a r i n f o r m a t i o n 
g i v e n i n t h e T a u n t o n Commission R e p o r t s , t h e r e i s no e v i -
dence t o show t h a t any r e a l t e a c h i n g o f t h e b i o l o g i c a l 
s c i e n c e s was p e r f o r m e d and t h e c l a i m s t o i n s t r u c t i o n i n 
t h o s e s u b j e c t s r e s t i n f a c t i n t h e boys r e a d i n g f o r them-
s e l v e s o r h a v i n g an o c c a s i o n a l l e c t u r e . Thus t h e F r e e 
Grammar S c h o o l a t W i s b e c h c l a i m e d t o have 42 p u p i l s t a k i n g 
n a t u r a l h i s t o r y w i t h t h e a i d o f t e x t b o o k s and o f r a r e 
l e c t u r e s . D i s m a l t h o u g h t h i s s o u n d s , t h e r e p o r t on t h e 
e s t a b l i s h m e n t i n t i m a t e s t h a t i t was l i t t l e more t h a n a 
v i l l a g e s c h o o l c o n c e n t r a t i n g on E n g l i s h , g e o g r a p h y , h i s -
t o r y and a r i t h m e t i c . The c l a s s i c a l s c h o o l a t T i v e r t o n , 
Devon, r e p o r t e d one s t u d e n t , o u t o f one h u n d r e d , t a k i n g 
s c i e n c e ! The n o n - c l a s s i c a l S m i t h ' s S c h o o l , B r o a d w i n s o r , 
D o r s e t , c l a i m e d t h a t more t h a n h a l f i t s t w e n t y - t w o p u p i l s 
were r e a d i n g n a t u r a l h i s t o r y f r o m t e x t - b o o k s , b u t t h e s c h o o l 
was a p o o r one, i n h a b i t i n g b u i l d i n g s i n a s t a t e o f d i s -
r e p a i r . The s c h o o l a t B i d e f o r d , Devon, used C r o s s l e y ' s 
' C l a s s Book' and, by t h e s h o w i n g o f s p e c i m e n s , t w e n t y - o n e 
boys were h e l d t o be t a u g h t p h y s i c s and n a t u r a l h i s t o r y . 
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A t W o t t o n - u n d e r - E d g e , G l o u c e s t e r , t h e r e were f i f t e e n s t u d e n t s 
o n l y , and s e v e n were r e p u t e d t o r e a d n a t u r a l h i s t o r y f r o m 
t e x t - b o o k s . The s e m i - c l a s s i c a l 'schoo1 a t N e w c a s t l e - u n d e r -
Lyroe r e t u r n e d some 53 p i i p i l s as l e a r n i n g p h y s i c s , n a t u r a l 
h i s t o r y and c h e m i s t r y , m a i n l y f r o m C r o s s l e y ' s ' C l a s s B o o k 1 , 
b u t the" A s s i s t a n t C o m m i s s i o n e r was i m p r e s s e d n e i t h e r by 
t h e s t a t e of t h e s c h o o l b u i l d i n g s n o r by t h e a t t a i n m e n t s 
of t h e p u p i 1 s . 
I n S o m e r s e t , t h e Grammar S c h o o l s a t I l m i n s t e r and 
S h e p t o n M a l l e t c o m p l e t e d r e t u r n s w h i c h n o t e d t h a t t h e y 
had p u p i l s engaged i n s t u d y i n g n a t u r a l h i s t o r y as w e l l as 
o t h e r s c i e n c e s . T here were e i g h t e e n boys i n t h e f o r m e r 
s c h o o l and t h e i r t u i t i o n was e f f e c t e d by means o f l e c t u r e s , 
t h e s h o w i n g o f n a t u r a l h i s t o r y s p e c i m e n s and c h e m i c a l and 
p h y s i c a l e x p e r i m e n t s . I n each case t h e y had one l e s s o n 
p e r week o f each s u b j e c t . A t S h e p t o n M a l l e t , 
E l e m e n t a r y l e c t u r e s i n P h y s i c s were g i v e n 
by t h e m a s t e r , and e x p e r i m e n t s shown w i t h t h e a i r -
pump , e t c . " ( ] . ) , 
and t h e t h i r t y - t w o boys c o n c e r n e d were d i v i d e d b e t w e e n two 
c l a s s e s f o r a w e e k l y l e s s o n o f an h o u r i n w h i c h Chambers 
'An i m a l P h y s i o l o g y ' was one o f t h e books u s e d . N a t u r a l 
h i s t o r y was t a u g h t a t M a i d s t o n e Grammar S c h o o l , a l o n g w i t h 
c h e m i s t r y and t h e r e were f o \ i r c l a s s e s , o f w h i c h e a c h had 
one l e s s o n l a s t i n g f o r h a l f - a n - h o u r p e r week. A G l o u c e s t e r -
s h i r e c l a s s i c a l s c h o o l , a t T h o r n b u r y . had o n l y t h i r t e e n 
p u p i l s b u t l e c t u r e s were s a i d t o be d e l i v e r e d i n n a t u r a l 
( 1 ) S.I.C. V o l . X I V . P. 92. 
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h i s t o r y a n d p h y s i c s . P h y s i c s and n a t u r a l h i s t o r y l e c t u r e s 
a n d d e m o n s t r a t i o n s w e r e u s e d t o t e a c h t h e s e s c i e n c e s a t 
W o r c e s t e r C a t h e d r a l S c h o o l , t o g e t h e r w i t h C h a m b e r s ' ' I n t r o -
d u c t i o n t o t h e S c i e n c e s ' . H e r e t h e r e t u r n s s h o w e d 50 b o y s , 
a r r a n g e d i n t h r e e c l a s s e s , e a c h h a v i n g an h o u r of s c i e n c e 
p e r week. I n t h e same c o u n t y , t h e s e m i - c l a s s i c a l s c h o o l 
a t Bewd1ey c l a i m e d t o make p r o v i s i o n f o r l e c t u r e s , s p e c i -
men d e m o n s t r a t i o n s and e x p e r i m e n t s f o r s e v e n t e e n b o y s i n 
p h y s i c s , n a t u r a l h i s t o r y and c h e m i s t r y . 
Mr. B r y c e r e p o r t e d of O s w e s t r y Grammar S c h o o l : 
" I t w o u l d be p r o p e r t o add t o t h e n a t u r a l h i s t o r y , 
w h i c h i s now t a u g h t w i t h good r e s u l t s , some t e a c h i n g 
of n a t u r a l s c i e n c e , p a r t i c u l a r l y of c h e m i s t r y , w i t h a 
s p e c i a l v i e w t o i t s u t i l i t y f o r a g r i c u l t u r e . 1 1 ( 1) 
B i r m i n g h a m E n g l i s h S c h o o l h a d t w e l v e s t u d e n t s t a k i n g 
n a t u r a l h i s t o r y a n d c h e m i s t r y ; by 1 8 7 0 , B i r m i n g h a m Gramiar 
S c h o o l h a d e s t a b l i s h e d a N a t u r a l H i s t o r y S o c i e t y w h i c h was 
a c t i v e l y e n g a g e d i n c o l l e c t i n g s p e c i m e n s f o r t h e e s t a b l i s h -
ment of a m u seum.(2) The K i n g ' s S c h o o l a t C a n t e r b u r y 
showed 26 b o y s a s t a k i n g n a t u r a l h i s t o r y o u t of a t o t a l 
of 102 on t h e r o l l . 
A c c o r d i n g t o i t s r e t u r n s , t h e b o y s of L i n c o l n Grammar 
S c h o o l w e r e e n c o u r a g e d i n t h e i r n a t u r a l h i s t o r y p u r s u i t s 
by p r i z e s o f f e r e d a f t e r e x a m i n a t i o n on some book l i k e 
C o l e m a n ' s ' B r i t i s h B u t t e r f l i e s ( 3 ) The s e m i - c l a s s i c a l 
s c h o o l i n t h e L i n c o l n s h i r e town of S p i l s b y h a d two c l a s s e s , 
( 1 ) S . I . C . V o l . XV. P. 5. 
( 2 ) S c h o l a s t i c R e g i s t e r . F e b . 6 t h . 1 8 7 1 . 
( 3 ) S . I . C . V o l . X V I . P. 2 6 6 . 
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e a c h of f i f t e e n b o y s , t a k i n g p h y s i c s and n a t u r a l h i s t o r y , 
a n d , i n t h e i n f o r m a t i o n s u p p l i e d t o t h e T a u n t o n C o m m i s s i o n e r s , 
t h e s c h o o l a u t h o r i t i e s s t a t e d t h a t C h a m b e r s ' ' Z o o l o g y * and 
' A n i m a l P h y s i o l o g y 1 w e r e i n u s e t h e r e . ( l ) M i s s R. M. M c D o n a l d 
n o t e s t h a t t h e r e i s i n f o r m a t i o n i n t h e T a u n t o n C o m m i s s i o n 
R e p o r t s t h a t p h y s i o l o g y was t a u g h t i n s c h o o l s i n t h e C o u n t y 
P a l a t i n e of L a n c a s t e r and i n S u r r e y and S u s s e x a l s o ; ( 2 ) 
( S e e S . I . C . V o l . V I I . P. 196 a n d V o l . X I . P. 6 4 9 . ) 
The s c h o o l s of C h e s h i r e seemed t c r u n t h e w h o l e gamut 
of p r o f i c i e n c y : a t A c t o n 7 b o y s o u t of 4 2 , t o o k c h e m i s t r y , 
p h y s i c s and n a t u r a l h i s t o r y w i t h t h e a i d of s p e c i m e n ob-
j e c t s and d e m o n s t r a t i o n e x p e r i m e n t s ; a t R u n e o r n o u t of 
100 b o y s o n l y 21 t o o k n a t u r a l h i s t o r y b u t t h e y h a d f i v e 
h a l f - h o u r o r a l l e s s o n s f o r t h e p u r p o s e ; a t t h e F r e e Grammar 
S c h o o l of N a n t w i c h t h e r e w e r e o n l y t w e n t y b o y s i n t h e 
e s t a b l i s h m e n t and n a t u r a l h i s t o r y was t a u g h t w i t h t h e a i d 
o f a m a g i c l a n t e r n ; a t S a n d b a c h F r e e Grammar S c h o o l n a t u r a l 
s c i e n c e was c o m p u l s o r y f o r a l l t h e 83 b o y s on t h e r o l l and 
t h e w e e k l y t i m e d e v o t e d t o t h e s c i e n c e s v a r i e d f r o m f o u r 
t o e i g h t h o u r s . 
Some i l l u s t r a t i o n of t h e t e a c h i n g of s c i e n c e i n 
L a n c a s h i r e s c h o o l s may s e r v e t o p o i n t o u t w hat was p e r h a p s 
t y p i c a l of many t h r o u g h o u t t h e c o u n t r y w h e r e i n i t was p r o -
f e s s e d t o t e a c h n a t u r a l h i s t o r y a m o n g s t t h e s c i e n t i f i c 
( l ) I b i d . V o l . X V I . P. 3 0 4 . 
( S ) R. M. M c D o n a l d . 'The H i s t o r y of t h e T e a c h i n g of t h e 
B i o l o g i c a l S c i e n c e s i n E n g l i s h Grammar S c h o o l s , 
1 8 5 0 - 1 9 5 2 . ' M. E d . T h e s i s ( D u n e l m ) . 1 9 5 3 . P. 3 2 . 
- 1 5 9 -
s u b j e c t s l i s t e d i n t h e r e t u r n s t o t h e S c h o o l s I n q u i r y Com-
m i s s i o n , n a m e l y t h a t t h e i r c l a i m s w e r e too. o f t e n g r a n d i o s e 
and u n s u p p o r t e d by a c h i e v e m e n t s . The c l a s s i c a l s c h o o l a t 
M i d d 1 e t o n s h o w e d t h i r t y - s e v e n p u p i l s l e a r n i n g t h e t h r e e s c i -
e n c e s c h e m i s t r y , p h y s i c s and n a t u r a l h i s t o r y ; h o w e v e r t h e r e 
was o n l y one m a s t e r and t h e s c h o o l was a. p o o r o n e . A s i m i l a r 
s c h o o l a t VVigao was, i n f a c t , r u n -down and no l o n g e r c l a s s i -
c a l ; a t C o l n e , h a l f t h e t h i r t y - s e v e n c h i l d r e n on t h e r o l l 
w e r e s u p p o s e d t o be t a u g h t n a t u r a l h i s t o r y w i t h t h e a i d o f 
C r o s s l e y ' s t e x t - b o o k , b u t t h i s s e m i - c l a s s i c a l s c h o o l was 
p r o b a b l y o n l y of e l e m e n t a r y s t a n d a r d . The Grammar S c h o o l 
a t K i r k h a m l i s t e d an i m p r e s s i v e number of s c i e n t i f i c t e x t -
b o o k s w h i c h i t c l a i m e d t o u s e i n t h e t e a c h i n g - B r e w e r ' s 
' G u i d e t o S c i e n t i f i c K n o w l e d g e ' , b o o k s on a g r i c u l t u r a l chem-
i s t r y and g e o l o g y , C r o s s l e y ' s ' C l a s s B o o k 1 and t h e I r i s h 
B o a r d of E d u c a t i o n ' s ' T h i r d L e s s o n Book' c o m p l e t e d t h e l i s t , 
b u t t h e s e v o l u m e s seem t o h a v e b e e n t h e s o l e m e t h o d of i n -
s t r u c t i o n t o w h i c h t h e c h i l d r e n h a d a c c e s s . The S t a n d S c h o o l 
a t P i l k i n g t o n had o n l y one m a s t e r , a n y s c i e n t i f i c i n s t r u c -
t i o n g i v e n was f r o m t e x t b o o k s and t h e b o y s c o m p l e t e d t h e i r 
e d u c a t i o n a t f o u r t e e n . A t W h a l l e y . a l m o s t h a l f o f t h e 38 
b o y s w e r e t a u g h t A n i m a l P h y s i o l o g y , h o w e v e r . 
A t Le e d s , of w h i c h some b r i e f m e n t i o n h a s b e e n made, 
( s e e P. 1 5 3 ) , H e n f r e y ' s ' B o t a n y ' was u s e d and Mr. F i t c h 
w r o t e of t h e s c h o o l : 
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" I n t h e u p p e r f o r m s , b o y s a r e a l l o w e d t o s u b -
s t i t u t e c e r t a i n b r a n c h e s o f s c i e n c e f o r G r e e k ; 36 a r e 
s t u d y i n g C h e m i s t r y , and n e a r l y an e q u a l number a r e 
r e c e i v i n g s y s t e m a t i c i n s t r u c t i o n i n o t h e r b r a n c h e s o f 
p h y s i c a l s c i e n c e . T h e r e i s a n e x c e l l e n t l a b o r a t o r y 
and a m p l e a p p a r a t u s a n d o t h e r p r o v i s i o n f o r t h e t e a c h -
i n g o f t h e s e s u b j e c t s . " ( 1 ) 
The s c h o o l s a t S a d d l e w o r t h and P o n t e f r a c t q u o t e d t h e u s e 
of t e x t - b o o k s o n l y f o r t h e i r n a t u r a l h i s t o r y i n s t r u c t i o n ; 
K i r k b y R a v e n a w o r t b s c h o o l s u p p l e m e n t e d an h o u r ' s l e s s o n e a c h 
week w i t h t h e u s e of a t e x t b o o k , b u t t h e t e a c h i n g o f a l l 
s u b j e c t s i n t h a t s c h o o l was s a i d t o be c a r e l e s s . 
The s e m i - c l a s s i c a l s c h o o l a t A l n w i c k p r o f e s s e d t o 
t e a c h b o t h n a t u r a l h i s t o r y a n d p h y s i c s b u t t h e i n s t r u c t i o n 
was of a l o w s t a n d a r d ; a t C a r l i s l e , t h e s e two s u b j e c t s 
w e r e s u p p l e m e n t e d by c h e m i s t r y b u t l e c t u r e s w e r e g i v e n 
o n l y i n t h e w i n t e r . The W i g t o n s c h o o l c l a i m e d t o h a v e 
t h i r t e e n p u p i l s t a k i n g n a t u r a l h i s t o r y . 
A t S e v e n o a k s , t h e n a t u r a l h i s t o r y s t u d i e d was m a i n l y 
b o t a n y a n d , a t A s h f o r d . 
" B o t a n y , c h e m i s t r y a n d n a t u r a l s c i e n c e i n g e n e r a l 
r e c e i v e more t h a n u s u a l a t t e n t i o n . " ( 2 ) 
Of Wye Grammar S c h o o l , Mr. E l t o n r e p o r t e d , 
"A p r o p o s a l h a s b e e n made t o s e t up a m i d d l e 
c l a s s s c h o o l i n t h e p l a c e o f t h i s grammar s c h o o l on 
t h e m o d e l of t h o s e a t H u r s t p i e r p o i n t , S h o r e b a m , an d 
e l s e w h e r e . The c h a r g e f o r b o a r d e r s w o u l d be a b o u t 
t h i r t y g u i n e a s , f o r d a y b o y s i n h a b i t i n g Wye, a b o u t 
e i g h t a l t o g e t h e r . L a t i n w o u l d o f c o u r s e be t a u g h t , 
( 1 ) S . I . C . V o l . X V I I I . Pp. 1 7 0 & ° 1 7 7 . 
( 2 ) I b i d . V o l . X I . P. 1 7 . 
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b u t F r e n c h a n d German w o u l d s u p e r s e d e G r e e k . T h e r e i s 
no p r e s e n t demand f o r G r e e k a t Wye. P a r t i c u l a r a t t e n -
t i o n w o u l d be p a i d ( a s now) t o b o t a n y ; t h e r e w o u l d 
a l s o , be c l a s s e s i n c h e m i s t r y . 1 1 ( 1 ) 
The M i l t o n A b b a s s c h o o l , i n D o r s e t , i n d i c a t e d two 
c l a s s e s o f b o y s , s i x i n e a c h c l a s s , s t u d y i n g b o t a n y d u r i n g 
two w e e k l y l e s s o n s o f h a l f - a n - h o u r e a c h . Mr. S t a n t o n s a i d 
"The e d u c a t i o n g i v e n was c h i e f l y b a s e d u pon t h e 
s t u d y o f t h e c l a s s i c s ; b u t e v e r y week t h e w h o l e s c h o o l 
r e a d a n d c o m m i t t e d t o memory s e l e c t e d p i e c e s o f E n g l i s h 
p o e t r y o r l i t e r a t u r e . The h e a d m a s t e r a l s o e n c o u r a g e d 
t h e s t u d y of b o t a n y and g e o l o g y a n d had h i m s e l f c o l -
l e c t e d and c l a s s i f i e d some v a l u a b l e s p e c i m e n s o f t h e 
f o s s i l s o f t h e n e i g h b o u r h o o d . " ( 2 ) 
He 1st)n Grammar S c h o o l , i n C o r n w a l l , w h e r e C h a r l e s 
E i n g s l e y was r e p o r t e d t o h a v e h a d e x c e l l e n t o p p o r t u n i t i e s 
f o r p u r s u i n g h i s b o t a n i c a l and g e o l o g i c a l h o b b i e s , made no 
m e n t i o n of t h e s e s t u d i e s and s h o w e d t e n b o y s , o u t o f f o u r -
t e e n , t a k i n g p h y s i c s o n l y . A t L o u g h b o r o u g h E n d o w e d S c h o o l 
a l l t h e p u p i l s l e a r n e d b o t a n y a n d a g r i c u l t u r a l c h e m i s t r y 
was t a u g h t , t o o , BO t h a t t h e s t u d e n t s knew s o m e t h i n g of 
p l a n t make-up and t h e p l a n t s i n t h e l o c a l i t y w e r e i d e n t i f i e d 
by t h e m . 
A l t h o u g h t h e a b o v e i n s t a n c e s a r e i n t e n d e d t o r e p r e s e n t 
b u t a s a m p l e of t h e i n f o r m a t i o n c o n t a i n e d i n t h e v o l u m e s o f 
t h e T a u n t o n C o m m i s s i o n , t h e i m p r e s s i o n g i v e n i s one o f i n -
a d e q u a c y . Not o n l y i s i t o b v i o u s t h a t t h e r e w e r e v e r y f e w 
m a s t e r s i n a n y way q u a l i f i e d t o t e a c h t h e n a t u r a l s c i e n c e s , 
o f i t : 
1 
2 
Op. c i t . V o l . X I . P. 1 
I b i d . V o l . X I V . P. 9 2 . 
1 5 . 
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b u t a l s o t h e r e were f e w s c h o o l s i n w h i c h t h e s e s c i e n c e s 
w e r e t r e a t e d a t a l l a s i f t h e y w e r e l i v i n g s t u d i e s . ' N a t u r a l 
h i s t o r y ' was u s e d a s a n a l l - e n v e l o p i n g t e r m ; b o t a n y was 
r a r e l y t a u g h t and b o t h z o o l o g y a n d a n i m a l p h y s i o l o g y w e re 
h a r d l y m e n t i o n e d . C o u p l e d w i t h t h e i n e f f i c i e n c y o f t h e 
t e a c h i n g a n d t h e p o o r s t a n d a r d o f many o f t h e s c h o o l s -
t h e s e w e r e p o i n t s m e n t i o n e d r e p e a t e d l y by t h e A s s i s t a n t 
C o m m i s s i o n e r s i n t h e i r r e p o r t s - a n d t h e s t o r y , f r o m t h e 
p o i n t o f v i e w o f b i o l o g i s t s , was a s o r r y o n e . 
The R e p o r t o f t h e C o m m i s s i o n v o i c e s some of t h i s : 
"Of t h e w i t n e s s e s whom we o u r s e l v e s e x a m i n e d on 
t h i s p o i n t a l m o s t a l l who w e r e n o t s c h o o l m a s t e r s d e -
s i r e d t h e a d o p t i o n i n s c h o o l s o f some b r a n c h o f n a t u r a l 
s c i e n c e , t h o u g h a s a r u l e t h e y d i d n o t a i m a t t h e 
d e p o s i t i o n o f a n y e x i s t i n g s u b j e c t ; t h e y t h o u g h t 
n a t u r a l s c i e n c e s h o u l d h a v e i t s due p l a c e , w i t h o u t 
i n t e r f e r i n g w i t h t h e o t h e r s t u d i e s . T h e y j u d g e d i t 
d e s i r a b l e f o r v a r i o u s r e a s o n s , a s a means o f c u l t i v a t -
i n g t h e f a c u l t i e s o f o b s e r v a t i o n ; a s a n i m p o r t a n t 
a g e n t i n m e n t a l d i s c i p l i n e ; a s p r o v i d i n g u s e f u l know-
l e d g e c a p a b l e o f b e i n g a p p l i e d t o t h e p u r p o s e s of 
l i f e , a nd some recommended, i t on a l l t h e s e g r o u n d s . " ( l ) 
One o f t h e w i t n e s s e s , t h e R e v . J . S. Howson D.D., 
P r i n c i p a l o f a p r o p r i e t a r y s c h o o l , L i v e r p o o l C o l l e g e , w h e r e 
b o t a n y a n d z o o l o g y w e r e t a u g h t , s t a t e d h i s b e l i e f t h a t , 
n e x t t o m a t h e m a t i c s , b o t a n y , z o o l o g y and n a t u r a l h i s t o r y 
w e r e s u b j e c t s w h i c h , i n t h e h a n d s o f a " t h o r o u g h l y 
good n a t u r a l i s t " w o u l d p r o v e t o be most v a l u a b l e i n f o r m i n g 
t h e b a s i s o f a s c i e n t i f i c e d u c a t i o n . (-2) 
( 1 ) S . I . C . V o l . I . P. 3 3 . 
( 2 ) I b i d . V o l . I V . Q 2 7 4 6 . 
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H o w e v e r , f r o m t h e r e m a r k s made by t h e C o m m i s s i o n , i t 
s e e m s r e a s o n a b l e t o a s s u m e t h a t t h e m a j o r i t y o f grammar 
s c h o o l m a s t e r s w e r e s t i l l o b s e s s e d w i t h t h e c l a s s i c s . 
Mr. B r y c e , a n A s s i s t a n t C o m m i s s i o n e r , w r o t e : 
" I n S h r o p s h i r e , W o r c e s t e r s h i r e , a n d Monmouth, 
t h o s e grammar s c h o o l s w h i c h h a v e n o t Bunk i n t o p a r i s h 
s c h o o l s , h a v e p r e s e r v e d a d i s t i n c t l y c l a s s i c a l c h a r a c t e r . 
L a t i n i s t a u g h t t o e v e r y boy, G r e e k t o a l l who r e m a i n 
l o n g e n o u g h i n t h e s c h o o l ; a r i t h m e t i c a n d e v e n m a t h e -
m a t i c s a r e l o o k e d u pon a s s u b j e c t s o f q u i t e i n f e r i o r 
i m p o r t a n c e ; modern l a n g u a g e s a r e l i t t l e a t t e n d e d t o ; 
c h e m i s t r y a n d p h y s i c s a r e s c a r c e l y h e a r d o f ; "(O 
Mr. G i f f a r d o b s e r v e d , o f t h e grammar s c h o o l s i n h i s d i s t -
r i c t s i n S u r r e y and S u s s e x : 
" I do n o t f i n d t h a t i n t h e grammar s c h o o l s w h e r e 
t h e c l a s s i c s h a v e b e e n a b a n d o n e d a n y f a i r s u b s t i t u t e 
f o r them h a s b e e n p r o v i d e d . Modern l a n g u a g e s , mathema-
t i c s , t h e n a t u r a l s c i e n c e s , m u s i c and d r a w i n g , a r e 
n e a r l y unknown t o t h e m . " ( 2 ) 
Mr. C. H. S t a n t o n r e p o r t e d i n much t h e same v e i n c o n -
c e r n i n g s c i e n c e t e a c h i n g i n t h e s c h o o l s he h a d i n s p e c t e d 
i n t h e s o u t h - w e s t of E n g l a n d : 
" T h e r e i s one s t u d y a l m o s t c o m p l e t e l y n e g l e c t e d 
i n a l l . s c h o o l s , h i g h a n d l o w , a t l e a s t t h e e x c e p t i o n s 
a r e so f e w t h a t t h e y a r e e a s i l y t o l d . T h i s i s t h e 
s t u d y o f p h y s i c a l s c i e n c e and k i n d r e d s u b j e c t s " ( 3 ) 
The T a u n t o n C o m m i s s i o n e r s , i n t h e i r R e p o r t , w e r e i n 
f a v o u r o f i n t r o d u c i n g some n a t u r a l s c i e n c e t e a c h i n g i n t o 
t h e s c h o o l s : 
"The b e s t s t a r t i n g p o i n t w o u l d p r o b a b l y be f o u n d 
i n t h e o u t l i n e s of p h y s i c a l g e o g r a p h y T h i s 
( 1 ) I b i d . V o l . I . P. 1 3 3 . 
( 2 ) I b i d . V o l . I . P. 1 3 7 . 
( 3 ) I b i d . V o l . V I I . P. 3 6 . 
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w o u l d be f o l l o w e d by some b r a n c h of s c i e n c e w h i c h 
w o u l d n o t t a x more t h a n t h e f a c u l t i e s o f s i m p l e ob-
s e r v a t i o n . The e x a m i n a t i o n of o b j e c t s , t h e i r p a r t s 
a n d u s e s , and t h e d i s t i n g u i s h i n g of t h e p a r t s of r e s e m -
b l a n c e a n d d i f f e r e n c e w i t h a v i e w t o t h e i r e x a c t i d e n -
t i f i c a t i o n a n d c l a s s i f i c a t i o n , c o n t r i b u t e a n e x e r c i s e 
o f g r e a t i m p o r t a n c e a s w e l l a s i n t e r e s t t o y o u n g 
b o y s , a n d f o r t h i s p u r p o s e d e s c r i p t i v e b o t a n y o r i n 
some c a s e s z o o l o g y , i s , p e r h a p s , t h e most s u i t a b l e a n d 
c o n v e n i e n t . B u t when b o y s r e a c h t h e age t o be t a u g h t 
n a t u r a l s c i e n c e w i t h s c i e n t i f i c p r e c i s i o n t h e s u b j e c t s 
b e s t a d a p t e d f o r t e a c h i n g a b o v e a l l o t h e r s a r e e x p e r i -
m e n t a l p h y s i c s a n d c h e m i s t r y , i n a s m u c h a s t h e y c o n s t i -
t u t e t h e common p l a t f o r m o f a l l t h e r e s t . T h e y h a v e 
g e n e r a l l y b e e n p r e f e r r e d i n s c h o o l s , a n d p a r t i c u l a r l y 
i n t h o s e i n w h i c h n a t u r a l s c i e n c e t e a c h i n g h a s p r o v e d 
s u c c e s s f u l . " ( 1 ) 
I n p a r t , t h i s s t a t e m e n t w a s , a n d i s , t r u e . The b i o -
l o g i c a l s c i e n c e s h a v e a l w a y s l a g g e d b e h i n d p h y s i c s and 
c h e m i s t r y a n d d e p e n d e d upon d i s c o v e r i e s made i n t h o s e 
s p h e r e s f o r t h e i r own a d v a n c e s . H o w e v e r , t h e C o m m i s s i o n e r s 
w e r e n o t c o n s i d e r i n g b i o l o g y f o r i t s own i n t r i n s i c w o r t h , 
f o r t h e y f e l t t h a t n a t u r a l s c i e n c e w a s , when t a u g h t a l o n g -
s i d e t h e c l a s s i c s , m a t h e m a t i c s a n d m o dern l a n g u a g e s , u s e -
f u l f o r u n i v e r s i t y and p r o f e s s i o n a l t r a i n i n g , 
" o r d i r e c t l y t o t h e b u s i n e s s of l i f e . " ( 2 ) 
a n d , i n t h i s c o n t e x t , b i o l o g y was m e r e l y a n e x e r c i s e i n 
w h i c h t h e s e n s e s w e r e t o be t r a i n e d f o r l a t e r u s e i n t h e 
c a u s e o f u t i l i t a r i a n i s m . 
J e a l o u s of t h e r e p u t a t i o n a n d t h e f u t u r e o f t h e c l a s s i c s 
t h o u g h , t h e T a u n t o n C o m m i s s i o n e r s f o u n d : 
( 1 ) S . I . C . V o l . I . P. 3 5 . 
( 2 ) O b i d c i t P P . 3 6 . . 
t 
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" we h a v e good r e a s o n t o know t h a t n a t u r a l 
s c i e n c e may s o q u i c k e n t h e i n t e l l i g e n c e a n d i n c r e a s e 
t h e m e n t a l power o f ^ b o y s a s g r e a t l y t o c o n t r i b u t e t o 
t h e i r a d v a n c e m e n t i n o t h e r s t u d i e s . I n t h e C i t y of 
L o n d o n S c h o o l , w h e r e t h e r e a r e u p w a r d s o f 600 b o y s , 
a l l t h e b o y s a r e t a u g h t n a t u r a l s c i e n c e ; a n d w h i l e 
some o f them t h r o u g h means o f t h i s i n s t r u c t i o n h a v e 
c a r r i e d o f f d i s t i n c t i o n s i n s e v e r a l o f i t s b r a n c h e s 
a t t h e U n i v e r s i t y o f L o n d o n a n d S o u t h K e n s i n g t o n , i t 
h a s n o t b e e n f o u n d t o p r e v e n t them f r o m a c h i e v i n g t h e 
h i g h e s t h o n o u r s i n c l a s s i c s a n d m a t h e m a t i c s a t t h e 
U n i v e r s i t i e s o f C a m b r i d g e and L o n d o n . " ( l ) 
The C o m m i s s i o n recommended t h a t s c h o o l s w e r e t o be 
g r a d e d a c c o r d i n g t o t h e a g e s a t w h i c h p a r e n t s w o u l d c o n -
s i d e r a l l o w i n g t h e i r c h i l d r e n t o r e m a i n u n d e r i n s t r u c t i o n -
a s t r a t i f i c a t i o n t h a t was a s much a s o c i a l one a s a n y t h i n g 
e l s e , b u t one t h a t t o o k a c c o u n t o f a b i l i t y and v o c a t i o n a l 
i n t e n t i o n - a n d t h e Endowed s c h o o l s w e r e t o f o r m t h e n u c l e u s 
o f s e c o n d a r y e d u c a t i o n w i t h t h e i r endowments r e - o r g a n i s e d 
s o a s t o a l l o w a n y p a r t i c u l a r s c h o o l t o c a t e r more e x a c t l y 
f o r t h e s p e c i a l n e e d s o f t h e p o p u l a t i o n i n i t s own p a r t i c u l a r 
a r e a . T h e r e was t o be a g e n e r a l a d m i n i s t r a t i v e r e - a p p r a i s a l 
o f e d u c a t i o n a l n e e d s a n d a c e n t r a l A u t h o r i t y f o r m e d , u n d e r 
t h e C h a r i t y C o m m i s s i o n e r s ; t h e s c h o o l s w e r e t o be a l l o w e d 
t o c h a r g e f e e s a c c o r d i n g t o t h e i r g r a d i n g . T h e i r e d u c a t i v e 
b i a s was t o be t o w a r d s t h a t e l u s i v e q u a l i t y , a l i b e r a l 
e d u c a t i o n . 
B u t t h e s e r e c o m m e n d a t i o n s w e r e n o t a d o p t e d . T h e r e 
w e r e no l o c a l a u t h o r i t i e s t o a c t upon any d i r e c t i v e s a 
c e n t r a l a u t h o r i t y m i g h t make and t h e r e w e r e no c e n t r a l 
d i r e c t i v e s b e c a u s e of a deep m i s t r u s t of t h e i n t e r f e r e n c e 
( 1 ) I b i d . 
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by g o v e r n m e n t i n e d u c a t i o n . The r e f o r m e r s s p o k e w i t h many 
v o i c e s ; a p r o f e s s i o n p a t h o l o g i c a l l y c o n s e r v a t i v e was n o t 
t o be r u s h e d i n t o n o v e l t i e s . I n g e n e r a l t h e s c h o o l m a s t e r s 
b e l i e v e d t h a t t h e e d u c a t i o n t h e y h a d t h e m s e l v e s r e c e i v e d 
a t t h e i r U n i v e r s i t i e s was t h e b e s t a n d mo s t f i t t i n g f o r m 
o f p r e p a r a t i o n a t t h e s e c o n d a r y s c h o o l l e v e l a nd t h u s t h e 
c l a s s i c a l t r a i n i n g and t r a d i t i o n o f t h e grammar s c h o o l s 
was n o t t o be l i g h t l y c a s t a s i d e . The i d e a l s o f t h e T a u n t o n 
C o m m i s s i o n e r s w e r e , p e r h a p s , i n a d v a n c e o f t h e i r t i m e s ; 
c l a s s i n t e r e s t a nd p r e f e r e n c e w e r e s t r o n g . 
On r e a d i n g t h e v o l u m e s o f t h e T a u n t o n C o m m i s s i o n 
t h e r e a r e many more i n s t a n c e s o f s c h o o l s p r o f e s s i n g t o 
t e a c h p h y s i c B o r c h e m i s t r y , o r b r a n c h e s o f t h o s e s u b j e c t s , 
t h a n t h e r e a r e m a k i n g k i n d r e d c l a i m s f o r t h e p r o v i s i o n o f 
i n s t r u c t i o n i n t h e b i o l o g i c a l s u b j e c t s . I f t h e A s s i s t a n t 
C o m m i s s i o n e r s , who made g r e a t e f f o r t s t o i n s p e c t t h e i r 
a r e a s a c c u r a t e l y , c o u l d d e s p a i r o f t h e t e a c h i n g o f t h e 
p h y s i c a l s c i e n c e s , t h e n t h e p a u c i t y o f b i o l o g i c a l t e a c h i n g 
i s n o t t o be w o n d e r e d a t . 
I h a v e s t r e s s e d t h e d o m i n a t i o n of t h e Grammar S c h o o l ' 
c u r r i c u l a by t h e C l a s s i c s . B e c a u s e o f t h i s , t h e i n t r o d u c -
t i o n of new s u b j e c t s i n t o t h e s c h o o l s , a n d p a r t i c u l a r l y 
t h e i n t r o d u c t i o n o f t h e s c i e n c e s , was o b v i o u s l y s l o w e d 
by t h e l a c k o f a d e q u a t e l y t r a i n e d t e a c h e r s . A.D.C. P e t e r s o n , 
i n h i s book 'A H u n d r e d Y e a r s o f E d u c a t i o n 1 , m e n t i o n s t h i s 
when he d i s c u s s e s t h e p d a c e o f t h e s c i e n c e s i n t h e Grammar 
and P u b l i c S c h o o l s i n t h e d e c a d e s a f t e r 1 8 5 0 , 
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" many o f t h e new s u b j e c t s w e r e i n c l u d e d , 
a s a f a c e - s a v i n g m e a s u r e , b e f o r e n e a r l y e n o u g h was 
known a b o u t m e t h o d s o f t e a c h i n g t h e m | " ( l ) 
T. H. H u x l e y was w e l l a w a r e t h a t t h i s was o n l y one 
o f t h e b a r r i e r s s t a n d i n g i n t h e way o f h i s p r o f e s s e d a i m 
t o i n t r o d u c e t h e s c i e n c e s i n t o E n g l i s h s c h o o l c u r r i c u l a . 
I n 'T. H. H u x l e y S c i e n t i s t , H u m a n i s t and E d u c a t o r . 1 , 
D r . C y r i l B i b b y w r i t e s a s f o l l o w s : -
" H i m s e l f a t e a c h e r t o t h e f i n g e r - t i p s , H u x l e y 
was v i v i d l y a w a r e t h a t t h e p r o f e s s i o n was one demand-
i n g d e e p t h o u g h t a n d h i g h s k i l l I t i s n o t s u r -
p r i s i n g , t h e r e f o r e , t h a t he s o u g h t t o a w a k e n t e a c h e r s 
t o t h e i m p l i c a t i o n s o f t h e i r t a s k a n d t o e n c o u r a g e 
p r o p e r t r a i n i n g a n d p r o f e s s i o n a l o r g a n i s a t i o n . H i s 
d i a r i e s r e c o r d m e e t i n g s a t t h e C o l l e g e o f P r e c e p t o r s , 
v i s i t s t o t h e t r a i n i n g c o l l e g e s i n B a t t e r s e a and t h e 
B o r o u g h R o a d , a n d a s p e e c h f o r t h e T e a c h e r s ' T r a i n i n g 
a n d R e g i s t r a t i o n S o o i e t y i n a i d of t h e B i s h o p s g a t e 
T r a i n i n g C o l l e g e f o r Women (now M a r i a G r e y C o l l e g e ) . 
We f i n d h i m a l s o s p e a k i n g i n c o n n e x i o n o w i t h t h e l o a n 
e x h i b i t i o n o f s c i e n t i f i c a p p a r a t u s a t S o u t h K e n s i n g t o n , 
a d v i s i n g t h e S o c i e t y o f A r t s on s y l l a b u s e s i n d o m e s t i c 
s c i e n c e , c o n c e r n i n g h i m s e l f w i t h a scheme t o t e a c h 
t e a c h e r s t h e l a w s o f h e a l t h , a n d s e r v i n g a s P r e s i d e n t 
of t h e N a t i o n a l A s s o c i a t i o n o f S c i e n c e T e a c h e r s . 
F r o m i t s i n c e p t i o n , one o f t h e s t a t e d a i m s o f 
t h e S c h o o l o f M i n e s h a d b e e n t h e t r a i n i n g o f s c i e n c e 
a n d t e c h n i c a l t e a c h e r s , b u t u n d e r t h e i n f l u e n c e o f 
t h e m i n i n g e n g i n e e r s and g e o l o g i s t s i t h a d c o n t e n t e d 
i t s e l f w i t h a f e w g e s t u r e s . I n 1853 i t was r e s o l v e d 
t o a d m i t members of t h e C o l l e g e o f P r e c e p t o r s a n d 
c e r t i f i c a t e d s c h o o l m a s t e r s t o c o u r s e s a t h a l f - f e e , 
and a y e a r l a t e r i t was a g r e e d t h a t t h e p r e c e d e n t 
s e t by a d m i t t i n g two s t u d e n t s f r o m B a t t e r s e a s h o u l d 
be e x t e n d e d t o t r a i n i n g c o l l e g e s t u d e n t s i n g e n e r a l , 
b u t n o t much more h a d b e e n d o n e . B u t H u x l e y , w o r k i n g 
w i t h s c h o o l m a s t e r s on t h e B r i t i s h A s s o c i a t i o n ' s c o m m i t -
t e e on s c i e n c e t e a c h i n g , h a d d e e p e n e d h i s u n d e r s t a n d i n g 
of t h e n e e d s o f t e a c h e r s a n d become i n c r e a s i n g l y 
( l ) A. D. C. P e t e r s o n . 'A H u n d r e d Y e a r s of E d u c a t i o n . ' 
1 9 5 2 . P. 1 2 8 . 
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d i s c o n t e x i t e d w i t h t h e i n a d e q u a c y of t h e i r m e t h o d s ." ( 1 ) 
T y p i c a l l y , he d e c i d e d t o t r a i n h i m s e l f f o r t h e j o b 
a n d , i n 1 8 6 9 , g a v e a c o u r s e of d e m o n s t r a t i o n l e s s o n s i n 
s c i e n c e t o s c h o o l c h i l d r e n i n L o n d o n , f r o m w h i c h c o u r s e h i s 
p o p u l a r t e x t b o o k on ' P h y s i o g r a p h y ' came i n t o b e i n g . ( 2 ) I n 
1870 he g a v e a c o u r s e o f b i o l o g y l e c t u r e s t o s c h o o l m a s t e r s 
a n d , w i t h a s s i s t a n c e f r o m o t h e r b i o l o g i s t s , c o n t i n u e d t h e s e 
f o r some y e a r s a n d , w r i t e s D r . B i b b y , 
" t h e m e t h o d s d e v i s e d f o r t h e s e s c h o o l m a s t e r 
c o u r s e s q u i c k l y s p r e a d t o u n i v e r s i t i e s a n d c o l l e g e s 
a l l o v e r t h e l a n d . ( 3 ) 
When c o n s i d e r i n g s c i e n c e t e a c h i n g i n t h e grammar s c h o o l s 
a f t e r 1860 w h a t i n f o r m a t i o n t h e r e i s c a n be g l e a n e d m o s t l y 
f r o m t h e r e p o r t s o f e x a m i n i n g b o d i e s . The S c i e n c e and A r t 
D e p a r t m e n t o f t h e B o a r d o f T r a d e was f o r m e d a s s u c h i n 
1853 a n d was i n c o r p o r a t e d i n t h e E d u c a t i o n D e p a r t m e n t w h i c h 
was c r e a t e d i n 1 8 5 6 . The D e p a r t m e n t was f o r m e d t o e n c o u r a g e 
s c i e n t i f i c t e a c h i n g by g i v i n g g r a n t s t o s c h o o l s and s c h o l a r -
s h i p s t o s t u d e n t s s o l o n g a s t h e D e p a r t m e n t ' s r e g u l a t i o n s 
w e r e c o m p l i e d w i t h . I t s e x a m i n a t i o n s c o u l d be t a k e n by 
s c h o o l c h i l d r e n and f r o m 1 8 5 9 , by t e a c h e r s who, i f t h e y 
p a s s e d c o u l d t h e n q u a l i f y f o r g r a n t s w h i c h d e p e n d e d upon 
t h e number o f t h e i r own p u p i l s p a s s i n g t h e a p p r o p r i a t e 
S c i e n c e and A r t D e p a r t m e n t e x a m i n a t i o n . I t was n o t u n t i l 
1880 t h a t t h e D e p a r t m e n t a t t e m p t e d t o i n s i s t t h a t e x a m i n e e s 
( l ) C. B i b b y . 'T. H. H u x l e y - S c i e n t i s t , H u m a n i s t and 
E d u c a t o r . ' W a t t s 1 9 5 9 . P. 1 3 8 . 
( 8 ) Op. c i t . P. 1 4 0 . 
( 3 ) I b i d . 
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i n s c i e n c e s h o u l d h a v e done some p r a c t i c a l w o r k i n t h e 
s c i e n c e s o f t h e i r c h o i c e , so t h a t many of t h e c a n d i d a t e s 
h a d o n l y a p u r e l y t h e o r e t i c a l k n o w l e d g e o f t h e i r s u b j e c t . 
I n 1 8 5 9 , n a t u r a l h i s t o r y was i n c l u d e d i n t h e e x a m i n a t i o n 
s y l l a b u s ; one c a n d i d a t e t o o k z o o l o g y a n d p h y s i o l o g y and 
f a i l e d , two o t h e r s t o o k b o t a n y and one of t h em p a s s e d . ( l ) 
T. H. H u x l e y was t h e e x a m i n e r i n z o o l o g y a n d p h y s i o l o g y 
f r o m t h e s t a r t o f t h e s y s t e m a f t e r 1859 a n d , i n 1 8 6 1 , t h e 
n a t u r a l h i s t o r y s y l l a b u s was s p l i t up i n t o a n i m a l p h y s i o l o g y , 
z o o l o g y , v e g e t a b l e p h y s i o l o g y and e c o n o m i c a n d s y s t e m a t i c 
b o t a n y . ( 2 ) As t h e n u m b e r s of s t u d e n t s t a k i n g t h e s e e x a m i n a -
t i o n s i n c r e a s e d , so H u x l e y n o t i c e d an i m p r o v e m e n t i n t h e 
s t a n d a r d s o f t h e a n s w e r s ( 3 ) , 
1864 1 8 6 8 1869 1870 1872 1 8 7 3 1874 
A n i m a l P h y s . 4 7 9 1 1 8 2 2 2 2 7 3 7 0 5 5 1 9 4 6 8 3 4 6845 
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( 4 ) 
A f t e r t h e 1870?.'.s, when S c h o o l B o a r d s w e r e e s t a b l i s h i n g 
S c h o o l s o f S c i e n c e a n d S c i e n c e C l a s s e s t o e x t e n d t h e s c o p e 
o f e l e m e n t a r y e d u c a t i o n , some o f t h e Grammar S c h o o l s d i d 
t h e same, e i t h e r h a v i n g c l a s s e s i n s c i e n c e s u b j e c t s w i t h i n 
t h e i r g e n e r a l programme o r o r g a n i s i n g a p a r t of t h e s c h o o l 
1 ) S c i e n c e a n d A r t D e p a r t m e n t R e p o r t . 1 8 5 9 - 6 0 . 
2 ) G. B a r t l e y . 'The S c h o o l s f o r t h e P e o p l e ' . 1 8 7 1 . 
3 ) R. M. M c D o n a l d . Op. c i t . P. 5 5 . 
( 4 ) S c i e n c e a n d A r t D e p a r t m e n t R e p o r t s . 
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w i t h a s p e c i a l s y l l a b u s . I n t h e s e w a y s , g r a n t s c o u l d be 
o b t a i n e d f r o m t h e S c i e n c e and A r t D e p a r t m e n t and B. S. C a n e , 
i n an a r t i c l e i n t h e ' B r i t i s h J o u r n a l o f E d u c a t i o n a l S t u d i e s ' 
s h ows t h a t , i n t h e s e s s i o n 1 8 9 8 - 9 t h e r e were 134 s c i e n c e 
c l a s s e s i n grammar s c h o o l s c a t e r i n g f o r 6,324 s t u d e n t s 
a n d 28 S c h o o l s o f S c i e n c e w h i c h d e a l t w i t h 1,768 p u p i l s . ( l ) 
H o w e v e r t h e same a u t h o r p u t s t h e c o n t r i b u t i o n o f t h e 
grammar s c h o o l s t o s c i e n c e i n s t r u c t i o n i n t o some s o r t o f 
p e r s p e c t i v e when he comments: 
" I t i s c l e a r t h a t t h e l e a d i n g i n d e p e n d e n t and 
grammar s c h o o l s - w i t h n o t a b l e e x c e p t i o n s - g a v e v e r y 
l i t t l e a t t e n t i o n t o s c i e n t i f i c a n d t e c h n i c a l s u b j e c t s 
b e f o r e 1 9 0 0 . T h e i r c u r r i c u l u m e m p h a s i s e d R e l i g i o u s 
K n o w l e d g e , L a t i n , G r e e k and E l e m e n t a r y M a t h e m a t i c s ; 
t o w a r d s t h e e n d o f t h e c e n t u r y , more a t t e n t i o n was 
g i v e n t o H i s t o r y a n d F r e n c h . The l a r g e number of 
endowed s c h o o l s t a u g h t l e s s L a t i n and G r e e k a n d more 
E n g l i s h a n d F r e n c h t h a n t h e P u b l i c S c h o o l s . N e v e r -
t h e l e s s , t h e l e s s t r a d i t i o n a l a p p r o a c h o f t h e endowed 
s c h o o l s d i d n o t g i v e much a t t e n t i o n t o t h e S c i e n c e s , 
and o n l y C h e m i s t r y r e c e i v e d a m o d e s t s u p p o r t . A l t h o u g h 
s e v e r a l h u n d r e d l o c a l grammar s c h o o l s a c c e p t e d S c i e n c e 
and A r t g r a n t s , t h e m a j o r i t y c o n d u c t e d j u s t a f e w 
' s c i e n c e c l a s s e s ' - m a i n l y E l e m e n t a r y M a t h e m a t i c s a n d 
C h e m i s t r y . O n l y a b o u t f i f t y o f t h e s e l o c a l s c h o o l s 
w e re ' s c h o o l s o f s c i e n c e ' by 1 8 9 8 , b u t t h i s s t e p d i d 
n o t e n t a i l e x c e s s i v e s p e c i a l i z a t i o n i n s c i e n t i f i c o r 
t e c h n i c a l w o r k . " ( 2 ) 
E l s e w h e r e Mr. C a n e s u g g e s t s t h a t , i n t h e s c i e n c e 
c l a s s e s a t l e a s t , t h e grammar s c h o o l s may h a v e shown a 
b i a s t o w a r d s a p h y s i c a l c o u r s e o f m a t h e m a t i c s , p h y s i c s a n d 
c h e m i s t r y r a t h e r t h a n t h e b i o l o g i c a l c o u r s e a s l a i d down 
i n t h e r e g u l a t i o n s a n d w h i c h c o n s i s t e d o f some g e o m e t r y , 
( 1 ) B. S. C a n e . B . J . E d n . S t u d i e s . Op. c i t . P. 5 9 . 
( 2 ) Op. C i t . Pp. 6 1 - 6 2 . 
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p h y s i o l o g y o r b i o l o g y , b o t a n y and c h e m i s t r y . ( 1 ) M i s s M c D o n a l d 
c a s t i g a t e s t h e s o r t o f s c i e n c e t e a c h i n g t h a t w e n t on i n 
t h e S c i e n c e S c h o o l s i n t h i s p a s s a g e i n h e r t h e s i s : 
"Nowhere was e d u c a t i o n s o c o m p l e t e l y r e p l a c e d 
by 'cramming* a s i n t h e l a r g e S c i e n c e S c h o o l s . The 
S c i e n c e a nd A r t D e p a r t m e n t s u b j e c t s , o r i g i n a l l y d e v i s e d 
f o r e v e n i n g s t u d e n t s , w e r e c o n s e q u e n t l y d r a w n up f o r 
t h e t e a c h i n g of a d u l t s a n d w i t h o u t a n y t h o u g h t o f t h e 
s l o w l y d e v e l o p i n g m i n d of a c h i l d o r o f t h e i m p o r t a n c e 
o f r e g a r d i n g a n y s u b j e c t i n t r o d u c e d i n t o a s c h o o l a s 
a means o f m e n t a l t r a i n i n g o r d e v e l o p m e n t t h a n a s a 
means o f a c q u i r i n g k n o w l e d g e . The s y l l a b u s e s w e r e a b -
s o l u t e l y u n f i t t o be u s e d i n s c h o o l s , e v e n i f m e r e l y 
b e c a u s e t h e y b r o k e up s c i e n c e i n t o a s e r i e s o f a p p a r -
e n t l y i n d e p e n d e n t b l o c k s o f k n o w l e d g e a n d g a v e a com-
p l e t e l y f a l s e c o n c e p t i o n o f t h e r e l a t i o n s o f t h i n g s . " ( 2 ) 
The e x a m i n a t i o n s s e t by t h e C o l l e g e o f P r e c e p t o r s 
w e r e f i r s t h e l d i n 1853 a n d w e r e t a k e n m o s t l y by p u p i l s 
f r o m p r i v a t e a n d p r o p r i e t a r y s c h o o l s a n d , by t h e b e g i n n i n g 
of t h e t w e n t i e t h c e n t u r y , v e r y l a r g e n u m b e r s of c a n d i d a t e s 
w e r e e n t e r e d f o r them ( i n t h e two y e a r s f r o m 1897 o v e r 
3,000 s c h o o l s e n t e r e d e x a m i n e e s ) ( 3 ) . Of t h e s e , o n l y 
173 a r e known t o h a v e b e e n grammar s c h o o l s ; t h e e x a m i n a t i o n s 
a l l o w e d o f a s y s t e m o f o p t i o n s and so i t was e a s y t o o b t a i n 
a c e r t i f i c a t e w i t h o u t t a k i n g a s c i e n c e ( 4 ) , b u t n a t u r a l 
h i s t o r y a n d z o o l o g y were i n c l u d e d among t h e s u b j e c t s t h a t 
c o u l d be o f f e r e d . I n 1 8 6 4 t h e r e w e r e 1,300 c a n d i d a t e s o f 
whom 16 . 6 $ o f f e r e d n a t u r a l h i s t o r y a n d , i n 1 8 6 6 , t h e r e 
w e r e 651 c a n d i d a t e s , 1 5 . 4 $ o f whom t o o k n a t u r a l h i s t o r y . ( 5 ) 
( 1 ) I b i d . P. 6 1 . 
( 2 ) n. M. M c D o n a l d . Op. c i t . P. 1 1 8 . 
( 3 ) B. S . C a n e . Op. c i t . P. 5 8 . 
( 4 ) I b i d . Pp. 5 8 - 6 9 . 
( 5 ) M c D o n a l d . Op. c i t . P. 6 1 . 
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M i s s B r e m n e r n o t e s t h a t t h e C o l l e g e of P r e c e p t o r s ' 
z o o l o g y e x a m i n a t i o n p a p e r f o r 1 8 5 9 , a s w e l l a s t h a t s e t 
by t h e S c i e n c e and A r t D e p a r t m e n t i n 1 8 6 3 , was b a s e d upon 
a s t u d y o f a n i m a l c l a s s i f i c a t i o n a l o n e . V e r y s i m i l a r w e r e 
t h e s y l l a b u s e s f o r t h e C a m b r i d g e L o c a l E x a m i n a t i o n s and 
t h e L o n d o n U n i v e r s i t y M a t r i c u l a t i o n E x a m i n a t i o n s i n t h e 
f i f t i e s a n d s i x t i e s , a n d s h e w r i t e s : 
" W h i l e t h i s k i n d o f z o o l o g y h a d become g e n e r a l l y 
e s t a b l i s h e d a s a s c h o o l s t u d y by t h e 1860''a, i t c o u l d 
h a r d l y be c a l l e d p o p u l a r , f o r t h e n u m b e r s f o l l o w i n g , 
c o u r s e s i n t h e s u b j e c t w e r e s m a l l e v e n c o m p a r e d w i t h 
p h y s i o l o g y and b o t a n y c l a s s e s , t h e o t h e r two p r o v i s i o n s 
i n b i o l o g i c a l s c i e n c e s t r u g g l i n g f o r e x i s t e n c e a t 
t h i s t i m e . " ( l ) 
She r e v e a l s i t s p a u c i t y w i t h some t a b u l a r i n f o r m a t i o n 
w h i c h shows t h a t i n 1863 o n l y 41 c a n d i d a t e s t o o k z o o l o g y , 
210 w e r e e x a m i n e d i n b o t a n y and 344 s a t t h e S c i e n c e a n d 
A n t D e p a r t m e n t E x a m i n a t i o n s i n p h y s i o l o g y . I n 1865 t h e s e 
t h r e e s u b j e c t s w e r e t a k e n by c a n d i d a t e s f o r t h e C o l l e g e o f 
P r e c e p t o r s ' E x a m i n a t i o n s , w h i l s t , by 1880 t h e l i s t s o f 
t h e same e x a m i n i n g b o dy s h o w e d o n l y 70 c a n d i d a t e s i n z o o l -
ogy, 74 i n b o t a n y and 125 i n a n i m a l p h y s i o l o g y . I n 1 8 7 8 , 
t h e C a m b r i d g e L o c a l E x a m i n a t i o n s h a d 315 s t u d e n t s p r e s e n t e d 
i n z o o l o g y a n d 470 i n b o t a n y . ( 2 ) 
The C a m b r i d g e L o c a l E x a m i n a t i o n s b e g a n i n 1 8 5 8 a n d 
t h o s e o f O x f o r d s t a r t e d i n 1857 a n d t h e r e w e r e two g r a d e s 
( 1 ) J . B r e m n e r . 'Some Developments i n T e a c h i n g Z o o l o g y . ' 
Op. c i t . P . . 7 1 . 
( 2 ) I b i d . 
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i n both c o n s i s t i n g of S e n i o r and J u n i o r e x a m i n a t i o n s . 
These e x a m i n a t i o n s were ta k e n by many grammar s c h o o l s , as 
w e l l as by p r i v a t e and p r o p r i e t a r y s c h o o l s and b i o l o g i c a l 
s u b j e c t s were i n c l u d e d a t both l e v e l s . B. S. Cane examines 
the s t a t i s t i c s of the Oxford L o c a l E x a m i n a t i o n s D e l e g a c y 
f o r 1880, 1890 and 1900 and shows t h a t t h e r e were 166 
c a n d i d a t e s examined i n Botany a t the J u n i o r l e v e l i n 1890 
and 442 i n 1900 ( t h e c o r r e s p o n d i n g f i g u r e s f o r c h e m i s t r y 
a r e 214 and 588 r e s p e c t i v e l y ; f u r t h e r , t h e r e were 129 
c a n d i d a t e s t a k i n g t h a t s u b j e c t a decade e a r l i e r . ) , w h i l s t , 
a t the s e n i o r l e v e l t h e r e were 63 c a n d i d a t e s i n botany i n 
1890 and 181 i n 1900. P h y s i o g r a p h y f i g u r e d a t both l e v e l s . ( l ) 
The 1893 R e p o r t of the Cambridge L o c a l E x a m i n a t i o n s S y n d i c -
a t e c omplained of a l a c k of p r a c t i c a l i n s t r u c t i o n i n z oology 
a t the h i g h e r l e v e l and s t a t e d t h e i r . b e l i e f t h a t the s c i e n c e 
t e a c h i n g i n g e n e r a l was p u r e l y t h e o r e t i c a l . ( 2 ) 
I t i s i m p o r t a n t to r e f l e c t upon the e f f e c t s of the 
U n i v e r s i t y e x a m i n a t i o n s s y l l a b u s e s upon the s c h o o l s . 
A l t hough London U n i v e r s i t y tended to encourage modern sub-
j e c t s i n the grammar and p u b l i c s c h o o l s which took i t s 
M a t r i c u l a t i o n e x a m i n a t i o n s , t h e r e was no b i o l o g i c a l s c i e n c e 
i n the e x a m i n a t i o n s y l l a b u s from the s t a r t of the system 
i n 1835 u n t i l botany was i n t r o d u c e d i n 1890. I t would be 
l o g i c a l to assume, t h e r e f o r e , t h a t the b i o l o g i c a l s c i e n c e s 
( 1 ) B. S. Cane. Op. c i t . P. 56. 
( 2 ) R. M. McDonald. Op. c i t . P. 118. 
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would h a r d l y , f i g u r e a t a l l i n the s y l l a b u s e s of t he s c h o o l s 
t a k i n g t h i s e x a m i n a t i o n . F u r t h e r , grammar s c h o o l s g a i n e d 
t h e i r p r e s t i g e a c c o r d i n g to the s u c c e s s e s of the s t u d e n t s 
t h e y s e n t to the U n i v e r s i t i e s and t h e i r c o u r s e s and t h e i r 
t r a d i t i o n s were o f t e n much bound up w i t h c l a s s i c a l c o u r s e s 
a t Oxford and Cambridge. Cane w r i t e s as f o l l o w s about 
the grammar and o t h e r s e c o n d a r y grade s c h o o l s a t the end 
of the n i n e t e e n t h c e n t u r y : 
" I t i s not s u r p r i s i n g t h a t the S c i e n c e s were not 
w i d e l y a c c e p t e d by the s c h o o l s as s u b j e c t s f o r the 
c u r r i c u l u m . Honours c o u r s e s i n S c i e n c e a t Oxford and 
Cambridge were s t i l l much l e s s p o p u l a r t h a n s i m i l a r 
c o u r s e s i n C l a s s i c s , Mathematics and H i s t o r y . The 
c o n s c i e n t i o u s a ttempt of H. E . Armstrong to i n t r o d u c e 
the d i s c i p l i n e of S c i e n c e i n t o s c h o o l work had not 
c o n v i n c e d many Heads t h a t S c i e n c e c o u l d p r o v i d e more 
th a n a t r a i n i n g i n the m e m o r i z a t i o n of u s e f u l f a c t s . 
The f a c t t h a t the S c i e n c e s make a s p e c i a l c l a i m on 
e d u c a t i o n a l time and funds would not endear them to 
Heads and Boards of G o v e r n o r s . I n t h i s l i g h t , Morant 
might w e l l be h a i l e d f o r h i s i n s i s t e n c e on the in-! 
e l u s i o n of some S c i e n c e ( i n c l u d i n g p r a c t i c a l work) i n 
a l l s e c o n d a r y s c h o o l p r o g r a m m e s . " ( l ) 
The B r y c e Commission i s s u e d i t s R e p o r t on s e c o n d a r y 
e d u c a t i o n i n 1895. The Commission found t h a t , a l t h o u g h the 
Endowed S c h o o l s C o m m i s s i o n e r s and the C h a r i t y Commissioners 
had, between them, made over a thousand schemes f o r the 
re f o r m of i n d i v i d u a l s c h o o l s , t h e r e were s t i l l many grammar 
s c h o o l s which were e i t h e r too poor or too s m a l l , or both, 
f o r e f f i c i e n c y . The B r y c e Commission was a p p o i n t e d to 
examine the s t a t e of s e c o n d a r y e d u c a t i o n because of ad-
m i n i s t r a t i v e m u l t i p l i c i t y and c o n f u s i o n - v a r i o u s t y p e s 
( l ) B.- S. Cane. Op. c i t . P. 62. 
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and grades of s c h o o l s e x i s t e d and were under the c o n t r o l 
of d i f f e r e n t a u t h o r i t i e s - and l a c k of c o - o r d i n a t i o n . I n 
a d v o c a t i n g S t a t e i n t e r v e n t i o n a t the s e c o n d a r y g r a d e , t h e 
Commissioners r e p o r t e d : 
" I t i s now p r e t t y g e n e r a l l y a g r e e d t h a t b e s i d e s 
the l i t e r a r y and h u m a n i s t i c c o u r s e of i n s t r u c t i o n , 
based upon the l a n g u a g e s of c l a s s i c a l a n t i q u i t y , 
which t r a d i t i o n has e s t a b l i s h e d among u s , and whose 
in c o m p a r a b l e v a l u e no t h o u g h t f u l man d e n i e s , ample 
p r o v i s i o n must be made i n s c h o o l s f o r s c i e n t i f i c t e a c h -
i n g , b e g i n n i n g , i f p o s s i b l e , w i t h n a t u r a l h i s t o r y and 
the o t h e r s c i e n c e s of o b s e r v a t i o n , and w orking up 
i n t o c h e m i s t r y and p h y s i c s . " ( l ) 
Thus the s u p p o s i t i o n t h a t , a f t e r an e a r l y p e r i o d of 
n a t u r a l h i s t o r y t r a i n i n g , c h e m i s t r y and p h y s i c s were the 
o n l y w o r t h w h i l e s c i e n c e s f o r the s e c o n d a r y s c h o o l p u p i l 
was c o n t i n u e d . The e f f e c t of t h i s r e a s o n i n g i s s t i l l 
v i s i b l e i n the modern grammar s c h o o l where e a r l y s p e c i a l i s a -
t i o n i s the r u l e and o n l y the i n t e n d i n g b i o l o g i c a l or medi-
c a l s p e c i a l i s t g e t s more t h a n a s m a t t e r i n g of t h i s type of 
knowledge h i d d e n under the term ' g e n e r a l s c i e n c e * . F u r t h e r , 
i t was the s u p p o s i t i o n t h a t the b i o l o g i c a l s c i e n c e s , b e i n g 
f a c t u a l , o b s e r v a b l e , i n t e r e s t i n g and, i n t h e i r s i m p l e s t 
d a t a , ' e a s i e r ' s c i e n c e s t h a t l e d to b i o l o g y b e i n g formed 
i n t o the ' n a t u r e s t u d y 1 l e s s o n s t h a t were i n t e n d e d to 
g i v e the younger s e c o n d a r y s c h o o l p u p i l s t h e i r f i r s t i n t r o -
d u c t i o n to s c i e n t i f i c l o g i c and t e c h n i q u e s . 
I n 1918, t h e Thomson Committee r e p o r t e d t h a t , i n the 
( l ) R e p o r t of the R o y a l Commission on Secondary E d u c a t i o n . 
1895. P. 284. 
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P u b l i c and S e c o n d a r y s c h o o l s , s c i e n c e t e a c h i n g was: 
" i n g e n e r a l c o n f i n e d to the e l e m e n t s of 
p h y s i c s and c h e m i s t r y ; botany and zoology a r e , as a 
r u l e , t a u g h t o n l y to t h o s e hoys who i n t e n d to e n t e r 
the m e d i c a l p r o f e s s i o n , w h i l e geology, as f a r as i t 
i s t a u g h t a t a l l , i s t a k e n i n c o n n e c t i o n w i t h geography, 
or i n f o r m a l l y as p a r t of the a c t i v i t i e s of the s c h o o l 
s c i e n t i f i c s o c i e t y . " ( l ) 
I n c o n s i d e r i n g s c i e n c e c o u r s e s f o r p u p i l s aged between 
12 and 16, the Committee wr o t e : 
"We c o n s i d e r t h a t the c o n v e n t i o n a l c u r r i c u l u m i s 
i n g r e a t need of r e f o r m , i n r e s p e c t of two ' i m p o r t a n t 
p o i n t s : ( a ) the c h o i c e of s u b j e c t s to be i n c l u d e d 
and ( b ) the manner of t r e a t i n g them. At p r e s e n t 
the c u r r i c u l u m up to the age of 16 i n a l a r g e number 
of boys' s c h o o l s c o n s i s t s of n a t u r e s t u d y i n the lower 
forms, f o l l o w e d by a l a b o r a t o r y c o u r s e i n a t l e a s t 
one b r a n c h of p h y s i c s and i n c h e m i s t r y ; i n v e r y few 
boys' s c h o o l s i s t h e r e any a t t e m p t to g i v e a knowledge 
of the main f a c t s of the l i f e of p l a n t s and a n i m a l s ... 
no boy s h o u l d l e a v e s c h o o l w i t h the i d e a t h a t S c i e n c e 
c o n s i s t s of c h e m i s t r y and p h y s i c s a l o n e . " ( 2 ) 
A c c o r d i n g l y t h e y a d v o c a t e d t h a t , i n the s t a g e of t h e i r 
s e c o n d a r y s c h o o l c a r e e r f o l l o w i n g the age of t h i r t e e n , 
p u p i l s s h o u l d have had t h e o p p o r t u n i t y of knowing some-
thing?, of the b i o l o g i c a l f a c t s of e x i s t e n c e . 
"We have a l r e a d y l a i d s t r e s s on the p o i n t t h a t 
some knowledge of the main f a c t s of the l i f e of p l a n t s 
and a n i m a l s s h o u l d form a r e g u l a r p a r t of the t e a c h i n g 
i n e v e r y s e c o n d a r y s c h o o l . S y s t e m a t i c work i n z o o l o g y , 
i n c l u d i n g d i s s e c t i o n of a n i m a l s and the use of the 
compound m i c r o s c o p e , b e l o n g s to a l a t e r s t a g e of 
s c h o o l l i f e , but the main f a c t s as to the r e l a t i o n 
of p l a n t s and a n i m a l s to t h e i r s u r r o u n d i n g s , the 
changes i n m a t e r i a l and i n e n e r g y i n v o l v e d i n t h e i r 
l i f e and growth s h o u l d form p a r t of a w e l l - b a l a n c e d 
s c h o o l c o u r s e . 
The Thomson Committee on the p o s i t i o n of N a t u r a l 
S c i e n c e i n the E d u c a t i o n a l System of G r e a t B r i t a i n . 
1918. P. 11. 
aj>id<;:t. P. 93. 
( 1 ) 
( 2 ) 
-17{7-
T h e r e i s a c o n s i d e r a b l e measure of agreement 
among our w i t n e s s e s to the e f f e c t t h a t t h e c o u r s e might 
i n c l u d e . t h e main a n a t o m i c a l f e a t u r e s of the h i g h e r 
p l a n t s , the e l e m e n t a r y p h y s i o l o g y of p l a n t s , e s p e c i -
a l l y t h e i r r e l a t i o n s to the s o i l and to the atmos-
phere, t o g e t h e r w i t h some q u i t e g e n e r a l knowledge of 
a n i m a l m e t a b o l i s m . " ( 1 ) 
The t o p i c of Nature Study was g r i s t to t h e i r m i l l . 
T h i s s t u d y had been a n t i c i p a t e d i n the o b j e c t l e s s o n t e a c h -
i n g mentioned both i n s o u r c e s c o n c e r n i n g e l e m e n t a r y and 
se c o n d a r y s c h o o l t e a c h i n g and i t had a r i s e n q u i t e e a r l y 
i n the n i n e t e e n t h c e n t u r y ; more w i l l be s a i d of i t i n the 
next c h a p t e r . However, the Thomson Committee noted: 
"There i s g e n e r a l agreement among s c i e n c e t e a c h e r s 
t h a t t h e b e s t p r e p a r a t i o n f o r the study of S c i e n c e 
a t s e c o n d a r y s c h o o l s i s a c o u r s e of n a t u r e s t u d y up 
to the age of 12. T h i s c o u r s e s h o u l d be of as p r a c -
t i c a l a c h a r a c t e r as p o s s i b l e and s h o u l d aim a t a r o u s -
i n g an i n t e r e s t i n n a t u r a l phenomena and d e v e l o p i n g 
the powers of o b s e r v a t i o n . F u l l use s h o u l d be made 
of the o p p o r t u n i t i e s a f f o r d e d by the s c h o o l garden t o 
make t h e p u p i l s a c q u a i n t e d w i t h the s p i r i t of s c i e n -
t i f i c i n v e s t i g a t i o n From the e v i d e n c e we .have 
r e c e i v e d we have come to the c o n c l u s i o n t h a t a t 
p r e s e n t the t e a c h i n g of n a t u r e s t u d y i s f a r from 
s a t i s f a c t o r y and demands immediate a t t e n t i o n . I n 
some s c h o o l s i t i s q u i t e a d m i r a b l e , i n many however 
i t i s w o r t h l e s s and i s f r e q u e n t l y g i v e n by t h o s e who 
take but l i t t l e i n t e r e s t i n t h i s s u b j e c t . " ( 2 ) 
We have seen t h a t t h e l i f e s c i e n c e s i n the s e v e n t e e n t h 
and e i g h t e e n t h c e n t u r i e s were l a r g e l y devoted to c l a s s i -
f i c a t i o n of o r g a n i s m s , and t h i s was l a r g e l y t r u e of the 
h i s t o r y of botany and zoology i n the n i n e t e e n t h c e n t u r y 
as w e l l . I t has been noted how t h i s emphasis on the prob-
lems of n o m e n c l a t u r e , c l a s s i f i c a t i o n and a n a t o m i c a l r e l a t i o n -
I b i d . P. 53. 
I b i d . Pp. 60-61. 
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s h i p was r e f l e c t e d i n the e x a m i n a t i o n s y l l a b u s e s of the 
U n i v e r s i t i e s and o t h e r examining b o d i e s and hence was found, 
t o o , i n the s m a l l amount of t e a c h i n g of t h e s e s u b j e c t s t h a t 
went on i n the s e c o n d a r y s c h o o l s . That t h i s t e a c h i n g was 
a r i d , b o r i n g , d r e a r i l y f a c t u a l and pr'ohably unpopular was 
e v i d e n t . However, a f t e r the 1850's, the b i o l o g i c a l s c i e n c e s 
g a i n e d a new and l i v e l y impetus and were d i r e c t e d a l o n g 
more e x c i t i n g l i n e s as a r e s u l t of Darwin's t h e o r i e s and 
the championship of T. H. Huxley and h i s e d u c a t i o n a l 
e x p e r i m e n t s . The r e s u l t was a t u r n i n g - a w a y from the o l d e r 
methods and the works of the C o n t i n e n t a l e d u c a t i o n a l i s t s 
were s t u d i e d , t h e i r t h e o r i e s d i s s e c t e d and some of t h e i r 
methods a d a p t e d . Miss McDonald a t t r i b u t e s some of t h i s 
common-sense a t t i t u d e to P r o f e s s o r L. C. M i a l l . (See 
Pp. 226-7 ) P r o f e s s o r M i a l l , P r o f e s s o r of B i o l o g y a t 
L e e d s , s e e k i n g to s t i m u l a t e p r a c t i c a l work i n b i o l o g y i n 
s c h o o l s , p u b l i s h e d a book on o b j e c t l e s s o n s , but t h i s 
book was more o f t e n used as the s o l e means of i n s t r u c t i o n 
i n s c h o o l s r a t h e r t h a n as the a i d to t e a c h i n g t h a t the 
P r o f e s s o r i n t e n d e d . 
T h i s c h a p t e r began w i t h some c r i t i c i s m s of the s t a t e 
of e d u c a t i o n as i t was p r o v i d e d by the grammar s c h o o l s 
and c o n t i n u e d w i t h i n f o r m a t i o n t h a t showed t h a t t h i s c r i t i -
c i s m was m o s t l y j u s t i f i e d . I would s u g g e s t t h a t b i o l o g y 
has always been but p o o r l y r e p r e s e n t e d , i n w hatever g u i s e , 
i n t h i s s e c o n d a r y s t a g e of e d u c a t i o n and, even now, i s not 
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i n v a r i a b l y found i n a l l grammar s c h o o l s . Something has 
been s a i d of the r e - i n t r o d u c t i o n of the s t u d y of Nature 
and, i n the n e x t c h a p t e r , c o n c e r n e d w i t h e l e m e n t a r y edu-
c a t i o n , t h e s e t h r e a d s w i l l a g a i n be t a k e n up. There has 
been, to a c e r t a i n e x t e n t , an a t t e m p t to i n s e r t a s i m p l i f i e d 
approach to the o b s e r v a t i o n and s t u d y of n a t u r e i n second-
a r y e d u c a t i o n . However, the grammar s c h o o l s a r e c o n s i d e r e d 
to be the c u s t o d i a n s of academic s t u d i e s , e s p e c i a l l y i n 
the s c i e n c e s , and i n them the term ' n a t u r e s t u d y ' has been 
much more r e s t r i c t i v e l y u s e d . 
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CHAPTER V I 
THE ELEMENTARY SCHOOLS 
That t h e r e was an e v e r - g r o w i n g demand and need f o r 
e d u c a t i o n by a l l c l a s s e s of the community has been s t r e s s e d 
p r e v i o u s l y . T h i s demand was as g r e a t a t the e l e m e n t a r y 
s t a g e as a t the h i g h e r l e v e l s , but the p r o v i s i o n of s c h o o l s 
f o r the poor was much more in a d e q u a t e t h a n f o r any o t h e r 
s t r a t u m of s o c i e t y . By the end of t h e e i g h t e e n t h c e n t u r y 
the p e t t y s c h o o l s had g i v e n way to the dame s c h o o l s and 
the common or day s c h o o l s , and, i n a l l of them, the t e a c h -
i n g was p r o b a b l y o n l y r a r e l y e f f i c i e n t . The f e e l i n g s of 
the upper c l a s s e s towards t h o s e l e s s f o r t u n a t e were ex-
p r e s s e d i n two predominant a t t i t u d e s . There were those 
who, f e a r f u l of r e v o l u t i o n and w o r r i e d by the s e n t i m e n t s 
exposed by the d i s c o n t e n t which c u l m i n a t e d i n the mob r i o t s 
i n London and Manchester i n 1795-96 and a g a i n i n 1816 and 
1819,- demanded t h a t the poor be kept i g n o r a n t and i n t h e i r 
l o w l y p o s i t i o n i n l i f e ; t h e r e were o t h e r s who saw i n edu-
c a t i o n the means to e q u i p the l o w e s t c l a s s e s s u f f i c i e n t l y 
to combat i g n o r a n c e , d i r t , i m m o r a l i t y , to f i g h t i n d o l e n c e 
and i r r e l i g i o u s t e n d e n c i e s and to l i m i t t h e i r d i s c o n t e n t ; 
t h e r e was no d e s i r e to r a i s e the poor above t h e i r ' s t a t i o n 
i n l i f e ' . T h i s was e x e m p l i f i e d by Hannah More, who wrote: 
"My p l a n f o r i n s t r u c t i n g t h e poor i s v e r y l i m i t e d 
and s t r i c t . They l e a r n of weekdays such c o a r s e works 
as may f i t them f o r s e r v a n t s , I a l l o w of no w r i t i n g . 
My o b j e c t has not been to t e a c h dogmas and o p i n i o n s , 
but to form the lower c l a s s to h a b i t s of i n d u s t r y and 
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v i r t u e . I know no way of t e a c h i n g m o rals but by 
i n f u s i n g p r i n c i p l e s of C h r i s t i a n i t y , nor of t e a c h i n g 
C h r i s t i a n i t y w i t h o u t a thorough knowledge of S c r i p t u r e . ... 
To make good members of s o c i e t y (and t h i s can only\be 
done by making good C h r i s t i a n s ) has been my aim. 
P r i n c i p l e s not o p i n i o n s a r e what I l a b o u r to g i v e £nem."(l 
I n 1805 i n a p o s t s c r i p t to h i s pamphlet 'An E x p e r i m e n t 
i n E d u c a t i o n 1 , the Rev. Andrew B e l l wrote t r u t h f u l l y , but 
much to the dismay of h i s s u p p o r t e r s , as f o l l o w s : -
" I t i s not proposed t h a t the c h i l d r e n of the poor 
be e d u c a t e d i n an e x p e n s i v e manner, or even t a u g h t 
to w r i t e and to c y p h e r . U t o p i a n schemes, f o r the 
u n i v e r s a l d i f f u s i o n of g e n e r a l knowledge, would soon 
r e a l i z e the f a b l e of the b e l l y and the o t h e r members 
of the body, and confound t h a t d i s t i n c t i o n of r a n k s 
and c l a s s e s of s o c i e t y , on which the g e n e r a l w e l f a r e 
h i n g e s , and the h a p p i n e s s of the lower o r d e r s , no 
l e s s t h a n t h a t of the h i g h e r , depends. P a r e n t s 
w i l l a l w a y s be found to e d u c a t e , a t t h e i r own expense, 
c h i l d r e n enow to f i l l the s t a t i o n s , which r e q u i r e 
h i g h e r q u a l i f i c a t i o n s ; and t h e r e i s a r i s k of e l e v a t -
i n g , by an i n d i s c r i m i n a t e e d u c a t i o n , the minds of 
tho s e doomed to the drudgery of d a i l y l a b o u r , above 
t h e i r c o n d i t i o n , and t h e r e b y r e n d e r i n g them d i s c o n -
t e n t e d and unhappy i n t h e i r l o t . I t may s u f f i c e to 
t e a c h the g e n e r a l i t y , on an e c o n o m i c a l p l a n , to r e a d 
t h e i r b i b l e and u n d e r s t a n d the d o c t r i n e s of our h o l y 
r e l i g i o n . " ( 2 ) 
P h i l a n t h r o p y was the key to the e f f o r t s t h a t were 
made to s u p p l y some form of e l e m e n t a r y s c h o o l i n g f o r the 
c h i l d r e n of the poor d u r i n g the e i g h t e e n t h and much of the 
n i n e t e e n t h c e n t u r i e s , f o r the S t a t e took no p a r t i n p r o v i d -
i n g e l e m e n t a r y e d u c a t i o n u n t i l 1833, and t h e n o n l y i n the 
m a t t e r of making a v a i l a b l e some money f o r the e r e c t i o n of 
s c h o o l - h o u s e s . 
( 1 ) Hannah More. R e p r i n t e d from 'The Mendip A n n a l s ' and 
a p p e a r i n g i n 'Hannah More' by M. G. J o n e s . 
C.U.P. 1952. P. 152. 
( 2 ) A. B e l l quoted i n ' L a n c a s t e r ' s Improvements and B e l l ' s 
E x p e r i m e n t ' Ed. by D. Salmon. C.U.P. 1932. P. x l v i . 
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B e n e v o l e n t c h a r i t y began to s u p p l y a number of s c h o o l s 
and so e n s u r e d t h a t some of the poor were p r o p e r l y i n s t r u c t e d 
i n the t w i n a r t s of humbleness and g r a t i t u d e to t h e i r b e t t e r s . 
The f i r s t c h a r i t y s c h o o l s were e s t a b l i s h e d in:1698 by the 
S o c i e t y f o r Promoting C h r i s t i a n Knowledge, and t h i s n a t i o n a l 
o r g a n i s a t i o n s u c c e e d e d i n s t a b i l i s i n g i n t h e i r s c h o o l s a 
common type of i n s t r u c t i o n , even though the s c h o o l s them-
s e l v e s v a r i e d much i n o t h e r ways; 
P h i l a n t h r o p y a t t e m p t e d the r e s c u e of the poor almost 
a c e n t u r y l a t e r when the e f f e c t s of the I n d u s t r i a l R e v o l u t i o n 
were p r o d u c i n g g r e a t h a r d s h i p , the lower c l a s s e s b e i n g i n 
a m i s e r a b l e and n e g l e c t e d s t a t e and t h e i r c h i l d r e n employed 
under p i t i f u l and c r u e l c o n d i t i o n s . .Robert R a i k e s , by 
t e a c h i n g i n s c h o o l s on Sundays from 1780 o n w a r d s , ' r e v i v e d 
an e s s e n t i a l l y m e d i e v a l p r a c t i c e . These s c h o o l s became 
p o p u l a r , a S o c i e t y f o r the E s t a b l i s h m e n t and Supply of 
Sunday S c h o o l s was formed and, under i t s a e g i s , l o c a l 
committees of cle r g y m e n and n o n c o n f o r m i s t s were a p p o i n t e d 
to look a f t e r them and members of the upper c l a s s e s , l i k e 
Mrs. S a r a h Trimmer and Hannah and Martha More, became t h e i r 
' v i s i t o r s ' . With the s u p p o r t of the c l e r g y i t was not 
s u r p r i s i n g t h a t s u c c e s s i v e Governments found the Sunday 
S c h o o l s to be f a v o u r a b l e i n f l u e n c e s s i n c e , w i t h r e l i g i o u s 
i n s t r u c t i o n , r e a d i n g and manual work forming t h e i r c u r r i -
c u l a , the s c h o o l s proved to be s o c i a l l y b e n i g n . E v e n many 
of the m a n u f a c t u r e r s gave it he rt t h e i r b e n i s o n , a l b e i t some-
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what c y n i c a l l y , f o r Sunday i n s t r u c t i o n d i d not i n t e r f e r e 
w i t h c h i l d l a b o u r i n t h e i r f a c t o r i e s and the Sunday S c h o o l s 
were h a r d l y hot-beds of i n s u r r e c t i o n . I n 1787, i t was e s t i -
mated t h a t something l i k e one q u a r t e r of a m i l l i o n c h i l d r e n 
were a t t e n d i n g t h e s e s c h o o l s ; i n 1833 the numbers had i n -
c r e a s e d to one and a h a l f m i l l i o n s ; by 1851 two and a h a l f 
m i l l i o n s and by 1898 s e v e n and a h a l f m i l l i o n s of poor 
c h i l d r e n were r e c e i v i n g Sunday s c h o o l i n g , a w o r t h w h i l e 
s t a t e of a f f a i r s even though t h a t i n s t r u c t i o n became i n -
c r e a s i n g l y c a t e c h e t i c a l and n o n - s e c u l a r i n i t s s u b j e c t -
m a t t e r . ( 1 ) 
"The s u c c e s s of the Sunday S c h o o l s i s an e v e n t of 
enormous s i g n i f i c a n c e i n the h i s t o r y of the c o u n t r y . 
They were the c h i e f i n s t r u m e n t f o r h u m anising the 
poor, and f o r two g e n e r a t i o n s t h e y were the c h i e f means 
of g i v i n g s e c u l a r i n s t r u c t i o n to the new w o r k i n g c l a s s 
i n the f a c t o r i e s . " ( 2 ) 
Even s o , t h e y proved i n a d e q u a t e f o r t h e numbers of 
c h i l d r e n n e e d i n g some s o r t of s c h o o l i n g . A g a i n i t was 
p h i l a n t h r o p i c e f f o r t , stemming from the r e l i g i o u s r e f o r m e r s , 
which a t t e m p t e d to f i l l the gap. I n 1798, J o s e p h L a n c a s t e r 
a N o n c o n f o r m i s t , and, a t about the same time, the c l e r g y -
man Andrew B e l l s t a r t e d t h e i r m o n i t o r i a l systems of day 
s c h o o l i n g . T h i s system of t e a c h i n g was not as new as each 
of t h e s e p r o t a g o n i s t s would have had t h e i r s u p p o r t e r s be-
l i e v e and had p r e v i o u s l y been i n use i n t h i s c o u n t r y a t 
Manchester Grammar S c h o o l and a t W i n c h e s t e r . However, 
d i f f e r e n c e s of o p i n i o n and the i n t e r v e n t i o n of Mrs. Trimmer 
( 1 ) F. S m i t h . 'A H i s t o r y of E n g l i s h E l e m e n t a r y E d u c a t i o n 
1760-1902.' Pp. 59-60. 
( 2 ) Op. c i t . P. 63. 
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causod the s e p a r a t e development of the two t y p e s of s c h o o l 
and a growing r i v a l r y between them. T h i s l e d to the founda-
t i o n of the "National S o c i e t y f o r Promoting the E d u c a t i o n 
of the Poor i n the P r i n c i p l e s of the E s t a b l i s h e d Church' 
i n 1811 and of the Nonconformist ' B r i t i s h and F o r e i g n 
S c h o o l S o c i e t y ' i n 1814. 
The s y s t e m s proved to have mixed b l e s s i n g s . A l t h o u g h 
a g r e a t number of c h i l d r e n c o u l d be accommodated i n t h e i r 
b u i l d i n g s and ke p t o c c u p i e d by t h e i r m o n i t o r i a l methods, 
the i n s t r u c t i o n g i v e n i n both t y p e s of s c h o o l was always 
c a t e c h e t i c a l , s e c t a r i a n , s u p e r f i c i a l and, above a l l cheap. 
I n L a n c a s t e r ' s 'Improvements' he i n c l u d e s a l i s t of 
te x t b o o k s used "not as the most e x c e l l e n t , but the one ( s i ' c ) 
I have been a b l e to f i n d , w e l l adapted f o r t h e i r moral 
and r e l i g i o u s improvement." Among t h e s e were "' B a r b a u l d ' a 
Hymns1', ' P a s t o r a l L e s s o n s ' , 'Trimmer's I n t r o d u c t i o n to the 
Knowledge of Nature (and) the Use of the S c r i p t u r e s . ' And 
' M a r t i n e t ' s C a t e c h i s m of N a t u r e ' , or r a t h e r of N a t u r a l 
H i s t o r y . " ( l ) U n f o r t u n a t e l y , i t was t h i s q u a l i t y of cheap-
n e s s t h a t was to be imposed as a r a i s o n d ' e t r e i n f u t u r e 
a t t e m p t s a t S t a t e i n t e r v e n t i o n i n e d u c a t i o n . However 
s c a t h i n g my comments above, t h e r e i s e v i d e n c e t h a t one 
s c h o o l , the B r i t i s h s c h o o l a t Harp A l l e y i n London, was 
perhaps a t y p i c a l by s e n d i n g , i n 1837, a p p r o x i m a t e l y 130 
boys on a v i s i t to the Zoo, 30 to the B r i t i s h Museum and 
above 20 to an Astronomy l e c t u r e . A nother, the S o c i e t y ' s 
( l ) J o s e p h L a n c a s t e r . ' L a n c a s t e r ' s Improvements and 
B e l l ' s E x p e r i m e n t s ' P. 2 and P. 103. 
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C e n t r a l S c h o o l t a u g h t : 
" S c r a p s of h i s t o r y , geometry, n a t u r a l h i s t o r y 
and n a t u r a l p h i l o s o p h y by a t t a c h i n g them to 
s p e l l i n g l e s s o n s . " ( l ) 
A p r i v a t e p h i l a n t h r o p i c v e n t u r e of a d i f f e r e n t s o r t 
was t h a t due to the i n d u s t r i a l i s t R o b e r t Owen, who opened 
a s c h o o l a t New L a n a r k i n 1816. B i r c h e n o u g h w r i t e s about 
the I n f a n t s c h o o l e s t a b l i s h m e n t as f o l l o w s : 
"The s c h o o l was a t t e n d e d by c h i l d r e n from one 
and a h a l f to s i x y e a r s of age. They were d i v i d e d i n t o 
t h r e e c l a s s e s G r e a t emphasis was l a i d on 
p h y s i c a l t r a i n i n g and an e d u c a t i o n i n c o n t a c t w i t h 
r e a l i t i e s . I n s t e a d of t e a c h i n g the t h r e e R ' s , he 
proposed to d i r e c t the i n t e r e s t of the c h i l d r e n to 
n a t u r e and the o b j e c t s around them by means of con-
v e r s a t i o n ..... C h i l d r e n from two to f o u r y e a r s of 
age were o c c u p i e d w i t h games, s i n g i n g , o b j e c t l e s s o n s , 
c o n v e r s a t i o n and s t o r y l e s s o n s , and were a l s o t a u g h t 
the a l p h a b e t . Those from f o u r to s i x had l e s s o n s i n 
r e a d i n g , geography, n a t u r a l h i s t o r y , s i n g i n g and 
d r a wing." 
From s i x to t w e l v e y e a r s of age f u r t h e r l i b e r a l i n s t r u c t i o n 
was g i v e n and n a t u r a l h i s t o r y was i n c l u d e d amongst the 
s u b j e c t s to be s t u d i e d . ( 2 ) James Buchanan and M o l l y Young 
were the t e a c h e r s i n the s c h o o l and t h e y used p i c t u r e s of 
a n i m a l s and " n a t u r a l o b j e c t s brought i n from garden, f i e l d 
and wood and amusement ranke d h i g h as a m o t i v e . " ( 3 ) 
U n f o r t u n a t e l y Owen's s t e a d i l y i n c r e a s i n g a n t i - r e l i g i o u s 
a t t i t u d e became more pronounced and, i n 1817, h i s Quaker 
p a r t n e r s somewhat a l t e r e d h i s s c h o o l , a l t h o u g h n a t u r a l 
h i s t o r y was s t i l l t a u g h t t h e r e i n 1 8 3 3 . ( 4 ) B i r c h e n o u g h ' s 
( l ) B i r c h e n o u g h . ' H i s t o r y of E l e m e n t a r y E d u c a t i o n . ' 
U.T.P. 1938, P. 275. 
2) I b i d . P. 257. 
3) S m i t h . Op; c i t . P.. 90. 
4 ) I b i d . P. 93. 
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a c c o u n t of Owen's s c h o o l shows how much the l a t t e r had been 
i n f l u e n c e d by C o n t i n e n t a l e d u c a t i o n a l i s t s and, i n 1818, Owen 
v i s i t e d P e s t a l o z z i and de F e l l e n b e r g i n S w i t z e r l a n d , saw 
t h e i r ' n a t u r a l i s t i c * a t t i t u d e to e d u c a t i o n a l t h e o r y a t work 
and s e n t h i s two e l d e r sons to complete t h e i r e d u c a t i o n a t 
Hofw y l . 
The i n f l u e n c e of both P e s t a l o z z i and de F e l l e n b e r g 
(and of o t h e r t e a c h e r s and w r i t e r s who p r a c t i s e d on the 
C o n t i n e n t ) on E n g l i s h e l e m e n t a r y e d u c a t i o n was marked, 
a l t h o u g h , a t f i r s t , t h e i r t h e o r i e s were slow to be a s s i m i -
l a t e d . I n p a r t t h i s was undoubtedly due to the smuggaccep-
t a n c e i n E n g l a n d of the m o n i t o r i a l systems of L a n c a s t e r 
and B e l l a s a cheap method of t e a c h i n g the masses a l l 
t h e y needed to know; i n p a r t , t o o , the e f f e c t s of the 
N a p o l e o n i c wars c u t down t r a v e l and so slowed t h e i n f l u x 
of i d e a s and, more i m p o r t a n t , of f i r s t - h a n d o b s e r v a t i o n . 
The r e a l b a s i s of P e s t a l o z z i a n t e a c h i n g l a y i n the 
i d e a s of 'sense e x p e r i e n c e * whereby c h i l d r e n used t h e i r 
God-given s e n s e s to a p p r e c i a t e the t h i n g s i n t h e i r e n v i r -
onment and, from t h i s f a c t u a l o b s e r v a t i o n and l e a r n i n g , 
proceeded to a b s t r a c t c o n n o t a t i o n s . I n a s e n s e , t h e r e 
was n o t h i n g new i n th o s e i d e a s f o r th e y a r e to be found 
i n the works of V i v e s and Comenius (See D i s c u s s i o n . Pp. 265-$) 
and, to an e x t e n t , i n the e d u c a t i o n a l w r i t i n g s of John 
Locke and of Rousseau, but P e s t a l o z z i was a b l e to p r a c t i s e 
what he b e l i e v e d s u c c e s s f u l l y . I n t h e i r book *A S h o r t 
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H i s t o r y of E d u c a t i o n a l I d e a s ' , S. J . C u r t i s and M. E . A. 
Boultwood p a r a p h r a s e some of the i d e a s c o n t a i n e d i n 
P e s t a l o z z i ' s e d u c a t i o n a l t h e o r i e s t h a t a r e r e l e v a n t to 
t h i s s t u d y . I n d i s c u s s i n g the p l a n n i n g of a graded s e r i e s 
of l e s s o n s the w r i t e r s s a y : 
"Each s t u d y s h o u l d b e g i n w i t h o b s e r v a t i o n of the 
o b j e c t or the e x t e r n a l p h y s i c a l m a n i f e s t a t i o n of the 
t o p i c - which should, be a normal r e p r e s e n t a t i v e s p e c i -
men, or s e r i e s of s p e c i m e n s . I f i t i s u n a v o i d a b l e , 
the r e a l specimens may be r e p l a c e d by p i c t u r e s - but 
never m e r e l y by words. The t e a c h e r h e l p s t h e p u p i l s 
to name the o b j e c t , to i n v e s t i g a t e and name i t s p a r t s 
and p r o p e r t i e s , and, a f t e r due c o n s i d e r a t i o n of t h i s 
d e s c r i p t i o n , to f o r m u l a t e a d e f i n i t i o n r e p r e s e n t i n g 
t h e i r d i s t i n c t i d e a of the o b j e c t . The t e a c h e r ' s 
. f u n c t i o n i s to t r a i n p u p i l s i n h a b i t s of a c c u r a t e 
o b s e r v a t i o n , not i n the memorising of words. However 
t r u e the t e a c h e r may know t h o s e words t o be, they 
have no r e a l i t y or t r u t h f o r t he p u p i l u n l e s s based 
on h i s own p e r c e p t i o n s . ( 1 ) (See D i s c u s s i o n f o r 
q u o t a t i o n s from P e s t a l o z z i ' s w o r k s ) . 
There a r e i n t h i s , of c o u r s e , the seeds of t he ' O b j e c t 
L e s s o n s ' which so b e d e v i l l e d the i n t r o d u c t i o n of the 
s c i e n c e s i n t o the e l e m e n t a r y s t a g e s of E n g l i s h e d u c a t i o n 
as the o b j e c t l e s s o n became an i n v a r i a b l e f e a t u r e of 
s c i e n c e s u b j e c t s , e s p e c i a l l y n a t u r a l h i s t o r y and n a t u r e 
s t u d y , so t h a t , even now, i t i s p o s s i b l e to see a n a t u r e 
s t u d y l e s s o n conducted a l o n g the l i n e s of an o b j e c t l e s s o n . 
One f u r t h e r p i e c e of p a r a p h r a s i n g of P e s t a l o z z i a n i d e a l s 
w i l l s e r v e to i l l u s t r a t e t h i s o r i g i n . Hugh P o l l a r d i n 
' P i o n e e r s of P o p u l a r E d u c a t i o n ' w r i t e s : 
" P e s t a l o z z i c o n c l u d e d , t h e r e f o r e , t h a t Number, 
Form and Language were the t h r e e p i l l a r s on which the 
e d u c a t i o n a l e d i f i c e r e s t e d and, i n the l i g h t of h i s 
c o n c l u s i o n , d e c i d e d t h a t c h i l d r e n s h o u l d be t a u g h t : 
( l ) S. J . C u r t i s and M. E . A. Doultwood. •A S h o r t H i s t o r y 
of E d u c a t i o n a l I d e a s . ' U.T.P. 1953. P. 331. 
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( 1 ) to c o n s i d e r e a c h o b j e c t t h a t was brought b e f o r e 
them both as a s e p a r a t e u n i t i n i t s e l f and as 
a member of a f a m i l y of r e l a t e d o b j e c t s ; 
( 2 ) the s i z e and p r o p o r t i o n s of the o b j e c t ; 
( 3 ) t h e words whi c h a p p l i e d to or d e s c r i b e d the s a i d 
o b j e c t . I n o t h e r words, c h i l d r e n s h o u l d be 
i n s t r u c t e d i n the t h r e e f o l d p r i n c i p l e of c o u n t -
i n g , m e a s u r i n g and naming. T h i s t h r e e f o l d 
a c t i v i t y formed the b a s i s of a l l knowledge, 
and the c h i e f purpose of e d u c a t i o n l a y i n c u l -
t i v a t i n g and s t r e n g t h e n i n g the growth and union 
of i t s t h r e e component p a r t s . " ( l ) 
Whatever the f a c t u a l v a l i d i t y of t h e s e p a r t i c u l a r i d e a s 
of P e s t a l o z z i ' s t h e r e can be l i t t l e doubt t h a t t h e y were 
m i s a p p l i e d to s c i e n c e t e a c h i n g i n E n g l i s h e l e m e n t a r y s c h o o l s 
l a t e r i n the c e n t u r y and i t i s to t h i s p o i n t t h a t I w i s h 
to r e t u r n when c o n s i d e r i n g the s t a r t and growth of n a t u r e 
s t u d y t e a c h i n g i n t h e s e s c h o o l s . 
The Rev. C h a r l e s Mayo was, f o r almost t h r e e y e a r s , 
c h a p l a i n and t e a c h e r a t P e s t a l o z z i ' s e s t a b l i s h m e n t a t 
Yverdun. F i r e d w i t h e n t h u s i a s m , he opened a p r i v a t e s c h o o l 
a t Epsom to i n t r o d u c e h i s m a s t e r ' s methods and then moved 
i t to Cheam i n 1826. He i n t r o d u c e d H i s t o r y , Geography and 
Nature Study t h e r e , as w e l l as a form of p h y s i c a l t r a i n i n g , 
Music and Drawing - a l l of which had been f e a t u r e s of 
P e s t a l o z z i ' s s c h o o l a t Yverdun - and s p r e a d the new g o s p e l 
by h i s p u b l i c l e c t u r i n g . ( 2 ) Both Mayo and h i s s i s t e r , 
E l i z a b e t h , who t a u g h t a t the s c h o o l , were p r o l i f i c w r i t e r s , 
( 1 ) H. M. P o l l a r d . ' P i o n e e r s of P o p u l a r E d u c a t i o n 
1760-1850.' Murray. 1956. P. 35-36. 
( 2 ) I b i d . Pp. 181-182. 
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p u b l i s h i n g s u c h t i t l e s as ' L e s s o n s on O b j e c t s as g i v e n to 
c h i l d r e n between the ages of s i x and e i g h t i n a P e s t a l o z z i a n 
S c h o o l a t Cheam, S u r r e y ' ( l 8 3 l ) , ' L e s s o n s on S h e l l s ' ( 1 8 3 2 ) , 
'Model L e s s o n s f o r I n f a n t S c h o o l T e a c h e r s and N u r s e r y 
G o v e r n e s s e s ' ( 1 8 3 8 ) , among other t i t l e s . The t h i r t e e n t h 
e d i t i o n of the f i r s t book, 'L e s s o n s on O b j e c t s ' , was pub-
l i s h e d by S e e l e y s i n London i n 1853 and was d i v i d e d i n t o 
s e v e r a l s e r i e s of l e s s o n s , of which the f i r s t t h r e e were 
m o s t l y c o n c e r n e d w i t h common hous e h o l d o b j e c t s l i k e g l a s s , 
w a t e r , b l o t t i n g paper, s a l t , m i l k e t c . Lesson; X V I I d e a l t 
w i t h a f i r cone and the p a r t s , l i k e the s c a l e s , s e e d s , 
f i b r e s , and so.on, were f i r s t c o n s i d e r e d and d e s c r i b e d w i t h 
t h e i r ' q u a l i t i e s ' l i s t e d ! Thus, the i n s i d e was ' t i l e d or 
i m b r i c a t e d 1 , the s u r f a c e s were i n f l a m m a b l e and the s t a l k 
was odorous. A g l o s s a r y d e s c r i b e d ' i m b r i c a t e d ' as " d e r i v e d 
from I m b r i c - a r e , to c o v e r w i t h t i l e s " ( l ) . Other n a t u r e 
l e s s o n s i n t h a t s e r i e s d e a l t w i t h a l e a f , a f r u i t , f u r , an 
o y s t e r , s p i c e s , a s e e d , and t h e r e were o t h e r s about the 
s e n s e s of s i g h t and h e a r i n g . A l e s s o n on the nutmeg de-
s c r i b e d i t s q u a l i t i e s a s : 
" s a p i d , h a r d , o v a l , dingy, brown, d u l l , 
opaque and d r y . I t s s u r f a c e i s uneven. I t i s v e g e t -
a b l e , n a t u r a l , i n a n i m a t e , f o r e i g n , pungent, c o n s e r -
v a t i v e , p u l v e r a b l e , a g r e e a b l e to the t a s t e , a r o m a t i c , 
o d o r o u s . " ( 2 ) 
and t h e s e q u a l i t i e s were to be e l i c i t e d by the t e a c h e r 
( 1 ) ' L e s s o n s on O b j e c t s . ' 1853. P. 61. 
( 2 ) P o l l a r d . Quoting ' L e s s o n s on O b j e c t s . ' pp. 70-72. 
Op. c i t . P. 183. 
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from the c l a s s by j u d i c i o u s q u e s t i o n i n g . Both the Mayos 
became i n t e r e s t e d i n the Home and C o l o n i a l I n f a n t S c h o o l 
S o c i e t y , a body which founded a Model S c h o o l and T r a i n i n g 
C o l l e g e f o r t e a c h e r s w i t h which Miss Mayo became a c t i v e l y 
i n v o l v e d . H. M. P o l l a r d w r i t e s about the Model S c h o o l as 
f o1lows: 
" I n d e e d t h i s e x p e r i m e n t a l v e n t u r e , by r e a s o n 
of b e i n g the f i r s t attempt on t h e p a r t of a B r i t i s h 
r e f o r m e r to show how e f f e c t i v e l y P e s t a l o z z i ' s peda-
g o g i c a l p r i n c i p l e s c o u l d h e l p poor c h i l d r e n , c l e a r l y 
marked a s t e p f o r w a r d i n the h i s t o r y of i n f a n t educa-
t i o n . I n c o n t r a d i s t i n c t i o n to the m o n i t o r i a l i n s t i -
t u t i o n s of i t s day, moreover, i t s t r o v e a t a l l t i m e s 
to show t h a t the a c q u i s i t i o n of knowledge was an a g r e e -
a b l e , f a s c i n a t i n g and s t i m u l a t i n g o c c u p a t i o n . Thus, 
d u r i n g the i n i t i a l s t a g e s , i t s p u p i l s s p e n t much of 
t h e i r time l e a r n i n g l e t t e r s from c a r d s , p r a c t i s i n g 
sounds from v a r i o u s c o m b i n a t i o n s of s y l l a b l e s , l i s t e n -
i n g to s t o r i e s ( u s u a l l y s i m p l e a n e c d o t e s from the 
B i b l e ) and p l a y i n g w i t h wooden b l o c k s of v a r i o u s c o l o u r s . 
G r a d u a l l y , t o o , t h e y l e a r n t to draw, to form l e t t e r s , 
to r e a d and to w r i t e . And, w h i l s t a l l t h i s was i n 
p r o g r e s s , t h e y e x e r c i s e d t h e i r s e n s e s by h a n d l i n g 
f l o w e r s , v e g e t a b l e s , s h e l l s , s t o n e s , e t c . , u n t i l t h e y 
were a b l e to d i s t i n g u i s h w i t h f a c i l i t y not m e r e l y the 
s i z e and w e i g h t of the s a i d o b j e c t s but l i k e w i s e 
t h e i r shape, c o l o u r and s m e l l . Then, p r o c e e d i n g from 
the known to the unknown i n the approved manner, t h e y 
l e a r n t to add, s u b t r a c t , m u l t i p l y and d i v i d e . L a t e r 
s t i l l t h e y began Nature Study and Geography - s t a r t i n g , 
n e e d l e s s to s a y , by i n v e s t i g a t i n g the immediate n e i g h -
bourhood, and f i n a l l y they s t u d i e d H i s t o r y , G y m n a s t i c s 
and S i n g i n g . " ( l ) 
When one c o n s i d e r s t h i s c o n t r i b u t i o n of E l i z a b e t h Mayo's 
towards i n f a n t e d u c a t i o n i n the l i g h t of the t i m e s i n which 
i t took p l a c e i t i s , i n d e e d , r e m a r k a b l e . 
E q u a l l y i n s i s t e n t on the use of o b j e c t - t e a c h i n g was 
Samuel W i l d e r s p i n who, i n 1820, was put i n charge of a 
( l ) P o l l a r d . Op. c i t . Pp. 185-186. 
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s c h o o l t h a t had been founded by a committee, amongst whom 
were L o r d Brougham, Z a c h a r y Macaulay and James M i l l . The 
s c h o o l was i n S p i t a l f i e l d s and i t was t h e r e t h a t W i l d e r s p i n 
a p p r e c i a t e d , by h a v i n g to i n t e r e s t , d i s c i p l i n e and t e a c h 
young c h i l d r e n , what had a l r e a d y been s t a t e d by P e s t a l o z z i , 
de F e l l e n b u r g and W e h r l i i n S w i t z e r l a n d , namely t h a t the 
e x p e r i e n c e s g a i n e d by them through the use of t h e i r s e n s e s 
about t h i n g s and n a t u r a l s u r r o u n d i n g s were v e r y p o w e r f u l 
and i m p o r t a n t e d u c a t i v e f o r c e s f o r the v e r y young. 
S p e a k i n g b e f o r e the I n f a n t S c h o o l S o c i e t y (founded i n 
1823 and f o r which W i l d e r s p i n worked and t r a v e l l e d the 
c o u n t r y s t a r t i n g s c h o o l s ) he s a i d , on J u l y 1 6 t h , 1824: 
"The i n c i d e n t a l a c q u i s i t i o n of u s e f u l knowledge, 
which cannot f a i l to accompany t h i s c o u r s e of e a r l y 
t u i t i o n , though i n i t s e l f a c i r c u m s t a n c e of no mean 
v a l u e , i s but of s m a l l a c c o u n t , i n c o m p a r i s o n w i t h 
t h a t moral c u l t u r e , w i t h t h o s e h a b i t s of s e l f - g o v e r n -
ment, and w i t h t h o s e f e e l i n g s of mutual k i n d n e s s , 
which form the c h a r a c t e r i s t i c t e n d e n c i e s , and indeed 
the grand recommendation of the whole s y s t e m . " ( l ) 
I n h i s book, ' I n f a n t E d u c a t i o n 1 , W i l d e r s p i n spoke of the 
use of p i c t u r e s of h o r s e s , z e b r a s , cows and sheep, t i g e r s , 
kangaroos as means of l e a r n i n g names which were used i n 
the s c h o o l s of the S o c i e t y i n the f a s h i o n of o b j e c t l e s s o n s . ( 2 ) 
He wrote: 
"To g i v e the c h i l d r e n g e n e r a l i n f o r m a t i o n , i t 
has been found n e c e s s a r y to have r e c o u r s e to p i c t u r e s 
of n a t u r a l h i s t o r y , such as of b i r d s , b e a s t s , f i s h e s , 
f l o w e r s , i n s e c t s , e t c . , a l l of which tend to shew 
the g l o r y of God."(3) 
( 1 ) S. W i l d e r s p i n . ' I n f a n t E d u c a t i o n ' 3 r d . Edn. 1825. Pp.43-4 
( 2 ) I b i d . Pp. 55-56. 
( 3 ) I b i d . P. 103. 
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and. at the Quaker S t r e e t s c h o o l i n S p i t a l f i e I d s p i c t u r e and 
o b j e c t l e s s o n s were g i v e n i n n a t u r a l h i s t o r y t w i c e each 
week. ( l ) 
As mentioned above, W i l d e r s p i n was i n d e f a t i g a b l e i n 
t o u r i n g the c o u n t r y , l e c t u r i n g , opening and i n s p e c t i n g 
s c h o o l s on b e h a l f of the I n f a n t S c h o o l S o c i e t y . I n ' E a r l y 
D i s c i p l i n e 1 , he w r i t e s : 
"From London I went to K i d d e r m i n s t e r , where I 
opened a S c h o o l , which i s v e r y e f f i c i e n t . The m a s t e r 
of i t has devoted much of h i s time to Entomology among 
ot h e r t h i n g s , and has formed a c o l l e c t i o n of i n s e c t s 
w i t h g r e a t d i l i g e n c e and t a s t e . On t h e s e he o f t e n 
c o n v e r s e s w i t h the c h i l d r e n , who l i s t e n to him w i t h 
the g r e a t e s t d e l i g h t . T h e i r knowledge of the g e n e r a , 
s p e c i e s , e t c . , i s v e r y c o n s i d e r a b l e ; and I p a r t i c u l a r l y 
o b s e r v e d the a c c u r a c y w i t h which the names were pron-
ounced. I s p e n t some hours o b s e r v i n g t h e i r p r o g r e s s 
w i t h much p l e a s u r e , and was put to the b l u s h by t h e i r 
a t t a i n m e n t s i n t h i s i n t e r e s t i n g s c i e n c e . " ( 2 ) 
Another of the I n f a n t S o c i e t y ' s s c h o o l s was i n Leeds and 
W i l d e r s p i n commented upon i t as f o l l o w s : 
"At Leeds I l e c t u r e d i n the I n f a n t S c h o o l , which 
was o r g a n i z e d by a p e r s o n s e n t from S t o c k p o r t by my-
s e l f , and who had been t h e r e about two y e a r s . To 
t h i s e s t a b l i s h m e n t a museum i s a t t a c h e d , c o n t a i n i n g 
quadrupeds, b i r d s , i n s e c t s , and m i n e r a l s . A l a d y 
p r e s e n t e d a l s o a handsome p a i r of g l o b e s . The m a s t e r 
i s a c l e v e r man, and the c h i l d r e n d i s p l a y more tha n 
o r d i n a r y knowledge; but t h i s has g i v e n r i s e to the 
d e c l a r a t i o n , 'the c h i l d r e n are t a u g h t too much.'"(3) 
I n t h i s same book of W i l d e r s p i n ' s t h e r e i s mention of a 
s c h o o l f o r b o a r d e r s , A l p h a House S c h o o l , a t A l s t o n e , near 
Cheltenham, where Mrs. C h a r l e s C u f f and Miss W i l d e r s p i n 
were i n c h a r g e . At t h i s s c h o o l o b j e c t l e s s o n s were g i v e n 
( 1 ) I b i d . Pp. 264-265. 
( 2 ) S. W i l d e r s p i n . ' E a r l y D i s c i p l i n e . ' 1834. 2nd Edn. 
Pp. 45-46. 
(3> I b i d . Pp. 99-100 
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and n a t u r a l h i s t o r y and botany were i n c l u d e d i n the s y l l a -
bus. ( 1 ) 
A l t h o u g h a keen f o l l o w e r of the methods of the S w i s s 
e d u c a t i o n a l i s t s t h e r e were o c c a s i o n s when W i l d e r s p i n became 
more a m b i t i o u s i n the s t a n d a r d of h i s t e a c h i n g as exem-
p l i f i e d by h i s books. F r a n k S m ith, i n ' H i s t o r y of E n g l i s h 
E l e m e n t a r y E d u c a t i o n ' , g i v e s a good i l l u s t r a t i o n of t h i s . 
W i l d e r s p i n posed the q u e s t i o n , 'To what c l a s s does a f l o w e r 
belong t h a t has on l y one stamen?' and then wrote the a p p a l l -
i n g answer: 
"The c l a s s monandria; and t h o s e w i t h two, d i a n d r i a ; 
w i t h t h r e e , t r i a n d r i a ; w i t h f o u r , t e t r a n d r i a ; w i t h 
f i v e , p e n t a n d r i a ; w i t h s i x h e x a n d r i a ; w i t h s e v e n hep-
t a n d r i a ; w i t h e i g h t , o c t a n d r i a . " ( 2 ) 
I n c e r t a i n of the books he produced t h e r e were specimen 
l e s s o n s , some of which were c o n c e r n e d w i t h botany and 
zoology; i n one, h a v i n g l i s t e d f o r t y l e s s o n s on s c r i p t u r e 
and more t h a n f i f t y on n a t u r a l h i s t o r y , as w e l l as o b j e c t 
l e s s o n s , W i l d e r s p i n added, 
" I s h o u l d hope t h a t any moderate p e r s o n would 
c o n s i d e r t h e s e q u i t e s u f f i c i e n t f o r i n f a n t s under 
s i x y e a r s of a g e . " ( 3 ) 
P h i l a n t h r o p y was a l l v e r y w e l l , but t h e r e was ano t h e r 
method t r i e d of p r o v i d i n g s c h o o l i n g f o r poor c h i l d r e n and 
t h i s was the s c h o o l of i n d u s t r y i n w h i c h c h i l d r e n worked 
p a r t of the time i n o r d e r to h e l p pay f o r t h e i r keep and 
t e a c h i n g . The f i r s t of t h e s e had been s e t up by Thomas 
( 1 ) Op. c i t . Appendix. Pp. 6-7. 
( 2 ) F . S m i t h . Op. c i t . Pp. 95-96. 
( 3 ) I b i d . 
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F i r m i n i n 1675 and t h e y were a d v o c a t e d by John L o c k e . I n 
t h e s e s c h o o l s i n s t r u c t i o n a l t e r n a t e d w i t h p r o d u c t i v e a c -
t i v i t y by the boys and g i r l s i n g a r d e n i n g , c a r p e n t r y , sew-
in g and s p i n n i n g and from the p r o c e e d s of t h e i r work t h e i r 
maintenance was e x t r a c t e d . These s c h o o l s d i d not v a n i s h 
c o m p l e t e l y d u r i n g the e i g h t e e n t h c e n t u r y and the Minutes 
of the Committee i n C o u n c i l f o r E d u c a t i o n maker some mention 
of t h e i r c o u n t e r p a r t s i n the n i n e t e e n t h c e n t u r y . Most of 
them were s c h o o l s i n c o u n t r y a r e a s and t h e i r economy was 
c o n s t r u c t e d upon the b a s i s of a g r i c u l t u r a l l a b o u r and the 
c h i l d r e n were g i v e n i n s t r u c t i o n d u r i n g p a r t of the day. 
Seymour Tremenheere, w r i t i n g i n 1843 of the Rev. W. L. Rham's 
s c h o o l a t W i n k f i e l d , B e r k s . , s a i d : 
" the garden work w.ould seem to i n v i t e 
f a m i l i a r l e c t u r e s on the s i m p l e p o i n t s of n a t u r a l 
h i s t o r y , which would l e n d a new i n t e r e s t to l a b o u r . " ( l ) 
Of the s c h o o l a t Ockham, nea r R i p l e y i n S u r r e y , opened i n 
1836, one y e a r a f t e r t h a t a t W i n k f i e l d , Tremenheere r e p o r t e d : 
"The s c i e n t i f i c a c q u i r e m e n t s of the m a s t e r en-
a b l e d him to add ( l e c t u r e s on) the human 
body, geography, e l e c t r i c i t y , t h e elements of c h e m i s t r y , 
s i n g i n g , e t c . A s m a l l c h e m i c a l a p p a r a t u s , an a r r a n g e d 
g e o l o g i c a l c o l l e c t i o n , a box of specimens on the 
m a t e r i a l s of m a n u f a c t u r e s , e t c . , v a r i o u s c o n t r i v a n c e s 
f o r i l l u s t r a t i n g n a t u r a l h i s t o r y and p h i l o s o p h y , 
e n a b l e him to g i v e a v e r y u s e f u l t u r n , and a p r a c t i c a l 
a p p l i c a t i o n , both to h i s l e c t u r e s and to h i s l e s s o n s , 
to the more advanced c l a s s e s of h i s s c h o o l . " ( 2 ) 
W i l l i a m A l l e n , a Quaker who was a l s o the l e a d i n g f i g u r e i n 
( 1 ) Minutes of Committee i n C o u n c i l on E d u c a t i o n . 1842-43. 
Pp. 545-6. 
( 2 ) I b i d . Pp. 548 & 549. 
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the B r i t i s h and F o r e i g n S c h o o l S o c i e t y from i t s i n c e p t i o n , 
k e p t a b o a r d i n g and day s c h o o l devoted t o farm work and 
g a r d e n i n g a t L i n d f i e I d . n e a r C u c k f i e l d i n E s s e x , from 1825. 
Seymour Tremenheere s a i d of i t : 
"The s c h o o l hours are about f i v e on an a v e r a g e , 
d a i l y . The more advanced boys have an opportunity of 
l e a r n i n g something of l a n d - s u r v e y i n g , mapping, and 
o t h e r m a t t e r s e s p e c i a l l y u s e f u l to the grade of f a r m e r s ' 
sons and s u p e r i o r mechanics such as the e l e m e n t s of 
botany, the use of the thermometer, barometer, r a i n -
gauge, e t c . " ( l ) 
C h e m i c a l a n a l y s e s of s o i l s and manures were conducted, t h e r e 
was a magic l a n t e r n to a i d the l e c t u r e s i n v e g e t a b l e p h y s i o -
logy and the day boys were encouraged to a t t e n d t h e s e . ( 2 ) 
E a l i n g Grove S c h o o l , which was opened i n 1833, under the 
patronage of Lady Byron, was an a ttempt to copy de F e l l e n b e r g ' s 
e s t a b l i s h m e n t a t H o f w y l . P r a c t i c a l h o r t i c u l t u r e was the 
main f e a t u r e of the c u r r i c u l u m and the s t u d e n t s were t a u g h t 
t r a d e s of which t h o s e of g l a z i e r , c a r p e n t e r , m e t a l - w o r k e r 
and c o b b l e r a r e l i s t e d by Hugh P o l l a r d . ( 3 ) W r i t i n g of 
one c l a s s of boys whose average age was t w e l v e and a h a l f , 
Tremenheere r e p o r t e d : 
"They a r e p r a c t i s e d i n c o m p o s i t i o n , as w e l l as 
i n w r i t i n g from d i c t a t i o n ; the s u b j e c t s of the former 
e x e r c i s e b e i n g t h e i r l e s s o n s on o b j e c t s of n a t u r a l 
h i s t o r y , e t c . , of which they w r i t e the s u b s t a n c e . " ( 4 ) 
and he a l s o r e p o r t e d t h a t , amongst the a p p a r a t u s h e l d by 
the s c h o o l were p i c t u r e c a r d s i l l u s t r a t i n g n a t u r a l h i s t o r y ( 5 ) 
( 1 ) I b i d . P. 551. 
( 2 ) I b i d . 
( 3 ) P o l l a r d . Op. c i t . P. 205. 
US Ibid." P. 558. 
( 5 ) I b i d . P. 557. 
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The s t a t e of E n g l i s h e l e m e n t a r y e d u c a t i o n i n the n i n e -
t e e n t h c e n t u r y i s a d m i r a b l y i l l u s t r a t e d by G. A. N. Lowndes' 
when he d e s c r i b e s i t i n t h i s passage from 'The S i l e n t S o c i a l 
R e v o l u t i o n . 1 : 
"A c o i n e r of epigrams - u n f a m i l i a r w i t h the 
chequered h i s t o r y of p u b l i c e d u c a t i o n - might indeed 
be tempted to remark t h a t t h e y have been e n d e a v o u r i n g 
to p u r c h a s e an e d u c a t e d democracy on the i n s t a l m e n t 
p l a n ; t h a t f o r the f i r s t f o r t y y e a r s of t h a t c e n t u r y 
(1833-1870) t h e y p a i d the premiums to men of g o o d w i l l 
wherever they might be found who showed t h e m s e l v e s 
ready to u n d e r t a k e the b u i l d i n g and maintenance of 
v o l u n t a r y s c h o o l s ; but t h a t i n 1870 when v o l u n t a r y 
i n i t i a t i v e had f a i l e d to p r o v i d e a s c h o o l p l a c e f o r 
more t h a n one c h i l d i n two i n London or one i n t h r e e 
to f i v e e l s e w h e r e , the S t a t e i t s e l f had to e n t e r the 
f i e l d and pay l a r g e r i n s t a l m e n t s i n the form of E d u c a -
t i o n A c t s . F o r an E d u c a t i o n A c t i s i n a v e r y r e a l 
sense an i n s t a l m e n t i n the e d u c a t i o n of a whole p e o p l e . " ( l 
S e v e r a l B i l l s were i n t r o d u c e d i n P a r l i a m e n t f o r the 
r e l i e f of the poor and to p r o v i d e e d u c a t i o n a l f a c i l i t i e s 
f o r poor c h i l d r e n i n the e a r l y y e a r s of the n i n e t e e n t h 
c e n t u r y . I n 1807j Samuel Whi t b r e a d ' s B i l l to e s t a b l i s h 
p a r o c h i a l s c h o o l s was r e j e c t e d by the L o r d s . I n 1818 
L o r d Brougham s u g g e s t e d t h a t the whole q u e s t i o n of the 
d i s t r i b u t i o n of e d u c a t i o n a l endowments s h o u l d be e n q u i r e d 
i n t o and t h a t r e d i s t r i b u t i o n of t h e s e would p r o v i d e a 
monetary s o u r c e to make a v a i l a b l e a n a t i o n - w i d e e d u c a t i o n a l 
s y stem. I n 1820 Brougham p r e s e n t e d h i s P a r o c h i a l S c h o o l s 
B i l l to P a r l i a m e n t whereby the c o s t of s c h o o l s was to be 
borne by m a n u f a c t u r e r s , m a i n t a i n e d by r a t e s and by f e e s 
( l ) G. A; N. Lowndes. 'The S i l e n t S o c i a l R e v o l u t i o n . ' 
O.U.P; 1937. Pp.-3-4. 
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o p e r a t e d on a m e a n s - t e s t b a s i s w i t h f u r t h e r a i d coming 
from r e d i s t r i b u t i o n of endowments, but t h e r e was a g r e a t 
d e a l of o p p o s i t i o n and the B i l l was withdrawn. However, 
i n 1833, w i t h the r e t u r n of the Whigs i n a s p i r i t of r e f o r m -
a t o r y z e a l and w i t h t h e middle c l a s s e s r e p r e s e n t e d i n i n -
c r e a s i n g numbers i n P a r l i a m e n t a f t e r the Reform B i l l of 
1832, the d e s i r e to promote some measure of e d u c a t i o n a l 
r e f o r m was s l o w l y t r a n s l a t e d i n t o p r a c t i c a l e f f o r t s f o r 
the p r o v i s i o n of e l e m e n t a r y e d u c a t i o n . 
Y e t the s p i r i t of l a i s s e z - f a i r e was by no means dead 
i n e d u c a t i o n and the B i l l i n t r o d u c e d by the B e n t h a m i t e , 
Mr. J . A. Roebuck, b e f o r e P a r l i a m e n t i n 1833 was d e f e a t e d . 
T h i s B i l l was a most a m b i t i o u s one; had i t been a c c e p t e d 
a l l c h i l d r e n between the ages of s i x and t w e l v e would 
have a t t e n d e d s c h o o l , e i t h e r p r i v a t e l y or i n S t a t e s c h o o l s . 
These were to be i n f a n t s c h o o l s , or i n d u s t r i a l s c h o o l s and 
t h e r e was to be p r o v i s i o n f o r e v e n i n g s c h o o l s f o r young 
people and a d u l t s and t e a c h e r - t r a i n i n g s c h o o l s , t o o . L o c a l 
committees would have been e l e c t e d to look a f t e r the s c h o o l s 
of t h e i r own p a r t i c u l a r a r e a s and the whole s y s t e m was to 
have been under the c a r e of a M i n i s t e r of C a b i n e t r a n k . 
A g a i n , s c h o o l f e e s would have been c h a r g e a b l e but most of 
the money was to have been r a i s e d by r e - a p p l y i n g endowments 
and from t a x a t i o n . 
The e f f o r t was a l m o s t i n v a i n f o r a g r a n t of £20,000 
o n l y was v o t e d f o r the e r e c t i o n of s c h o o l b u i l d i n g s f o r 
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the e d u c a t i o n of the p o o r e r c l a s s e s , a measure t h a t seemed 
to s a t i s f y the Commons f o r a t l e a s t a l i t t l e w h i l e . 
But t h e r e were v o c i f e r o u s c r i t i c s , not l e a s t among 
them the p e r t i n a c i o u s w r i t e r s i n the 'Edinburgh R e v i e w 1 . 
Lord Brougham and o t h e r s s t a r t e d the S o c i e t y f o r the D i f f u -
s i o n of U s e f u l Knowledge i n 1826 and t h i s i s s u e d a l a r g e 
and c o n t i n u o u s f l o w of a r t i c l e s and d a t a i n t e n d e d to 'popu-
l a r i s e ' s c i e n c e i n r e s p o n s e to a need t h a t was u n q u e s t i o n -
a b l y f e l t f o r f a c t u a l and informed w r i t i n g about s c i e n t i f i c 
d i s c o v e r i e s . The i s s u e of the 'Penny Magazine 1 i n 1832 
and of the 'Penny C y c l o p a e d i a * i n 1833 and the ' Q u a r t e r l y 
J o u r n a l of E d u c a t i o n ' i n 1831 f u r t h e r r e f l e c t t h a t i n t e r e s t 
of many of the working c l a s s e s i n the a c q u i s i t i o n of know-
l e d g e . The weekly Penny Magazine was c a t h o l i c i n i t s 
c h o i c e of s u b j e c t m a t t e r but the m a t e r i a l c o n t a i n e d i n i t 
was sound, i f perhaps r a t h e r too academic, and ranged from 
a r t i c l e s on h i s t o r y , geography, zo o l o g y and botany to d i s -
c u s s i o n s on l i t e r a t u r e . However, t h e r e was some c r i t i c i s m 
of the p u b l i s h e d works of the S o c i e t y and the b e l i e f i s 
not unfounded t h a t much of the m a t e r i a l they i s s u e d was 
of l i t t l e r e a l use to the a r t i s a n s f o r which i t was i n t e n d e d . 
" the S o c i e t y ' s e a r l y p u b l i c a t i o n s were a 
' L i b r a r y of U s e f u l Knowledge' and a ' L i b r a r y of 
E n t e r t a i n i n g Knowledge' a p p e a r i n g i n monthly numbers. 
F i l l e d w i t h m i s c e l l a n e o u s s c i e n t i f i c and c u l t u r a l 
i n f o r m a t i o n , r a n g i n g from L e p i d o p t e r a to 'A'utumnal 
Customs i n K a r d o f a n ' , t h e s e s e t out to meet the 
r e q u i r e m e n t s of men l i k e the c u t l e r , admired by 
Brougham; to p r o v i d e i n t e l l e c t u a l f a r e of a k i n d to 
s o l a c e t h o s e whose l i v e s were g i v e n to manual l a b o u r . " ( l ) 
( l ) Sfmo'n. Op. c i t . P. 160. 
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R e f l e c t i n g t h i s i n t e r e s t i n the s c i e n c e s , t h e r e were 
a l a r g e number of books p u b l i s h e d , e s p e c i a l l y i n the n i n e -
t e e n t h c e n t u r y , which sought to g i v e e a s y e x p l a n a t i o n s of 
the f a c t s of botany and zoology, e t c . , and many of t h e s e 
were s p e c i a l l y a p p l i c a b l e to l e a r n i n g a t an e l e m e n t a r y l e v e l . 
They ranged from the more e r u d i t e f o u r volume work of Samuel 
Humphreys, 'Nature D i s p l a y ' d - B e i n g d i s c o u r s e s on such 
P a r t i c l e s of N a t u r a l H i s t o r y as were thought most proper 
to E x c i t e t h e C u r i o s i t y and Form the Minds of Y o u t h ' , 
p u b l i s h e d i n 1740, w h i c h c o n t a i n e d d i s c o u r s e s on botany, 
entomology, o r n i t h o l o g y , mammals, f o s s i l s , astronomy, 
p h y s i c s , an a c c o u n t of l i f e i n the s e a s and some a r t i c l e s 
on such s c i e n t i f i c i n s t r u m e n t s as the t e l e s c o p e and m i c r o -
scope, to o t h e r works w r i t t e n i n a r a t h e r more c h a t t y s t y l e 
and o f t e n i n d i a l o g u e form. W i l l i a m Manor p u b l i s h e d 'A 
C i r c l e of A r t s and S c i e n c e s ' i n London i n 1808, a book 
t h a t r a n through the f a c t s of s u c h t o p i c s as a g r i c u l t u r e , 
a l g e b r a , a r c h a e o l o g y , a r i t h m e t i c , botany, m e c h a n i c s , m u s i c , 
o p t i c s , p h y s i o l o g y and zoology i n f o u r hundred and s e v e n t y -
s i x pages by u s i n g the q u e s t i o n s and answer method. I n 
1821 the Rev. J . J o y c e produced ' S c i e n t i f i c D i a l o g u e s ' 
i n which c o n v e r s a t i o n s between a f a t h e r and h i s c h i l d r e n 
and a t u t o r and the c h i l d r e n were us e d to f u r n i s h d a t a which 
was m a i n l y p h y s i c a l i n c o n t e x t ; one of the d i a l o g u e s was 
d e d i c a t e d to the Edgeworths and a n o t h e r to Anna L a e t i t i a 
B a r b a u l d and John A i k i n . The E dgeworths, f a t h e r and 
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dauglter M a r i a , were keen d i s c i p l e s of Ro u s s e a u and them-
s e l v e s p u b l i s h e d books which a d v o c a t e d the ac q u i r e m e n t of 
knowledge t h r o u g h o b s e r v a t i o n a l methods and s t r e s s e d the 
v a l u e of u t i l i t a r i a n i s m i n e d u c a t i o n , as w i t n e s s t h e t i t l e 
' P r a c t i c a l E d u c a t i o n * t h a t they p u b l i s h e d i n 1798. Mrs. 
B a r b a u l d produced a p o p u l a r s e r i e s of s t o r i e s f o r c h i l d r e n 
( ' E a r l y L e s s o n s ' , 'Hymns i n Pr o s e f o r C h i l d r e n ' ) f u l l of 
r e l i g i o u s m o r a l - p o i n t i n g and kept a p r i v a t e s c h o o l which 
was opened by h e r husband, a D i s s e n t e r , a t P a l g r a v e i n 
S u f f o l k , soon a f t e r t h e i r m a r r i a g e i n 1T74. The s c h o o l 
p r o s p e r e d but was g i v e n up i n 1 7 8 5 . ( 1 ) M a r i a Edgeworth 
wrote ' E a r l y L e s s o n s ' i n 1824 and the book was c o n s t r u c t e d 
i n s t o r y f a s h i o n w i t h l e s s o n s on m i n e r a l s and 'common 
t h i n g s ' i n i t as w e l l as some n a t u r a l h i s t o r y i n t h e form 
of i n f o r m a t i o n about i n s e c t s and f l o w e r s . ' P a r a b l e s from 
N a t u r e ' was p u b l i s h e d i n 5 s e r i e s from 1855 t o 1870 by 
Mrs. A l f r e d G a t t y and, a s the t i t l e s u g g e s t s , was an ac c o u n t 
of some a s p e c t s of n a t u r a l h i s t o r y h e a v i l y loaded w i t h 
m o r a l - p o i n t i n g . Mrs. G a t t y had s t u d i e d seaweeds and 
zoophytes f o r many y e a r s and p u b l i s h e d a book on seaweeds 
and a s c h o o l book based on the p a r a b l e s i n 1 8 7 2 . ( 2 ) 
The common d e s i r e f o r e d u c a t i o n was r e f l e c t e d , t o o , 
i n the f o r m a t i o n of the Working Men's A s s o c i a t i o n which 
was s t a r t e d to promote u n i v e r s a l e d u c a t i o n as an i n d i v i d u a l 
( 1 ) D.N.B. 
( 2 ) D.N.B. 
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r i g h t . The C h a r t i s t s , a l s o , were a c t i v e i n demanding edu-
c a t i o n a l r e f o r m . P r o f e s s o r W. H. G. Armytage, g i v i n g some 
s o u r c e s of the h i s t o r y of t e c h n i c a l e d u c a t i o n i n the B r i t i s h 
J o u r n a l of E d u c a t i o n a l S t u d i e s , w r i t e s , 
" W i l l i a m L o v e t t , a former c o - o p e r a t i v e shopman, 
and c o - s e c r e t a r y w i t h George Skene of the B r i t i s h 
A s s o c i a t i o n f o r Promoting C o - o p e r a t i v e Knowledge, was 
drawing up p e t i t i o n s as e a r l y as 1829 f o r t h e opening 
of the B r i t i s h Museum and o t h e r e x h i b i t i o n s of a r t 
and n a t u r e on Sundays ('My L i f e and S t r u g g l e s ' (1876, 
p. 6 4 ) ) . As a c h a r t i s t he urged s i g n a t o r i e s to g i v e 
a penny a week to found s c h o o l s w i t h p l a y g r o u n d s , g a r -
dens, museums, l a b o r a t o r i e s , workshops and b a t h s . See 
H. V. F a u l k n e r , ' C h a r t i s m and t h e C h u r c h e s ' (New York, 
1 9 1 6 ) , 4 6 - 5 1 . " ( 1 ) 
L o v e t t opened a day s c h o o l i n London i n 1848 and t a u g h t 
p h y s i o l o g y t h e r e and n a t u r a l h i s t o r y was a l s o t a u g h t . He 
wrote a t e x t b o o k c a l l e d ' E l e m e n t a r y Anatomy and P h y s i o l o g y 
( f o r s c h o o l s and p r i v a t e i n s t r u c t o r s ) ' w h i c h was i l l u s t r a t e d 
w i t h c o l o u r e d p l a t e s and a d v o c a t e d t h a t the c l a s s r o o m s of 
i n f a n t s c h o o l s s h o u l d have p i c t u r e s i n c o l o u r of n a t u r a l 
h i s t o r y and z o o l o g i c a l s u b j e c t s . I t a l s o c o n t a i n e d l e s s o n s 
on D i e t , I n t o x i c a t i n g D r i n k s , Tobacco and D i s e a s e . L o v e t t 
b e l i e v e d t h a t geology, z o o l o g y and astronomy were s u b j e c t s 
s p e c i a l l y v a l u a b l e i n b r o a d e n i n g man's i n s i g h t and i n t e l l e c -
t u a l h o r i z o n s . ( 2 ) J e a n Bremner, w h i l s t d i s c u s s i n g the 
p i o n e e r i n g work of George Combe (1788-1858) i n a t t e m p t i n g 
to i n t r o d u c e the t e a c h i n g of p h y s i o l o g y i n t o s c h o o l s , has 
t h i s to say of L o v e t t : 
( 1 ) W. H. G. Armytage. 'Some S o u r c e s f o r the H i s t o r y of 
T e c h n i c a l E d u c a t i o n i n E n g l a n d . ' P a r t I I . B . J . Edn. 
S t u d i e s . V o l . V. No. 2. P. 164. 
( 2 ) Simon. Op. c i t . Pp. 260-264 and E d u c a t i o n a l Times 
No. 42. March 1851. 
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" T h i s b e l i e f ..... ( C o m b e ' f e l t t h a t p h y s i o l o g y 
was i m p e r a t i v e to t h e b e t t e r m e n t of s t a n d a r d s of hy-
giene and thu s u s e f u l f o r h e a l t h and h a p p i n e s s ) 
he s h a r e d w i t h o t h e r U t i l i t a r i a n s of the p e r i o d , 
n o t a b l y W i l l i a m E l l i s , founder of the B i r k b e c k s c h o o l s 
f o r the working c l a s s e s , and W i l l i a m L o v e t t the C h a r t i s t , 
who, from 1842, t a u g h t P h y s i o l o g y and Anatomy i n s e v -
e r a l London s c h o o l s . " ( l ) 
I n the same a r t i c l e , Miss Breinner mentions t h a t Combe was 
i n s t r u m e n t a l i n a p e t i t i o n to the P r i v y C o u n c i l i n 1853 
t h a t p h y s i o l o g y s h o u l d be ta u g h t i n the common s c h o o l s . ( i b i d . ) 
There were t h e n , d u r i n g the f i r s t t h i r d of t h e n i n e -
t e e n t h c e n t u r y , many v o l u n t a r y e f f o r t s made to a m e l i o r a t e 
somewhat the m i s e r a b l e c o n d i t i o n of the poor by p r o v i d i n g 
some form of e d u c a t i o n f o r them, and t h e s e e f f o r t s were 
e i t h e r governed by i d e a s of the u t i l i t y of e d u c a t i o n f o r 
poor people or prompted by c o n s i d e r a t i o n s of e x p e d i e n c y . 
Thus the p h i l a n t h r o p i s t s , the r e f o r m e r s , the N o n c o n f o r m i s t s 
and the Church of E n g l a n d were engaged i n c o m b a t t i n g the 
problems c a u s e d by economic changes, p o v e r t y and t he i n c r e a s -
i n g p o p u l a t i o n . 
I n 1839 the Committee i n C o u n c i l was e s t a b l i s h e d "to 
s u p e r i n t e n d the a p p l i c a t i o n of any sums v o t e d by P a r l i a m e n t 
f o r the purpose of promoting P u b l i c E d u c a t i o n . " Dr. J . P. 
Kay, ( l a t e r S i r James K a y - S h u t t l e w o r t h ) was a p p o i n t e d as 
-the-f-i-rst- S e c r e t a r y of the Committee and as s u c h was p i t c h -
f o r k e d i n t o the b a t t l e w i t h the Ch u r c h , a body t h a t had 
s t r e n u o u s l y opposed any s e c u l a r a ttempt to c r i p p l e or 
( l ) J e a n P. Bremner. 'George Combe - The P i o n e e r of 
P h y s i o l o g y T e a c h i n g i n B r i t i s h S c h o o l s . ' S c h o o l 
S c i e n c e Review. V o l . X X X V I I I 1956. Pp. 48-49. 
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l i m i t i t s a g e - o l d power over the c o n t r o l of e d u c a t i o n . I t s 
v i e w s may be s i m p l y e x p r e s s e d - a s c h o o l e x i s t e d e s s e n t i a l l y 
i n order to i n s t r u c t the young i n r e l i g i o u s b e l i e f s and 
p r i n c i p l e s and any o t h e r type of i n s t r u c t i o n , however need-
f u l i t might be from the p o i n t s of v i e w of h e a l t h , the e a r n -
i n g of a l i v i n g or a r a i s i n g of the s t a n d a r d s of g e n e r a l 
i n f o r m a t i o n or a w a r e n e s s , was o n l y of s e c o n d a r y i m p o r t a n c e . 
The c l a i m s of s c i e n c e had b a r e l y p e n e t r a t e d t h i s b a r r i e r 
of a s s u m p t i o n and l a t e r , when T. H. H u xley m i l i t a n t l y cham-
pioned Darwin's ' h e r e s i e s ' , the f u r o r e was l o u d , b i t t e r 
and p r o l o n g e d . 
Kay was an informed man who had t r a v e l l e d w i d e l y , both 
i n E n g l a n d and on the C o n t i n e n t . As a d o c t o r he knew the 
c o n d i t i o n s of the poor and t h i s knowledge was s u b s t a n t i a t e d 
by h i s work as a Poor Law Commissioner. R e a l i s i n g t h a t 
any system of e d u c a t i o n demanded, above a l l , t r a i n e d and 
competent t e a c h e r s he opened, p r i v a t e l y , a t r a i n i n g s c h o o l 
f o r t e a c h e r s a t B a t t e r s e a i n 1840. He knew how u s e f u l 
s i m i l a r e s t a b l i s h m e n t s had proved a t Z u r i c h and Vaud, where 
botany and z o o l o g y were t a u g h t , and he had v i s i t e d W e h r l i ' s 
Seminary a t K r e u z l i n g e n , Thurgau, where n a t u r a l h i s t o r y 
and g a r d e n i n g were i n c l u d e d i n the t r a i n i n g programme so 
t h a t the s c h o o l c o u l d make some at t e m p t towards s u p p o r t i n g 
i t s e l f . ( l ) To h e l p pay i t s way the B a t t e r s e a C o l l e g e a l s o 
i n t r o d u c e d g a r d e n i n g and a c e r t a i n amount of a g r i c u l t u r e , 
the t e a c h e r s and s t u d e n t s went on n a t u r e w a l k s i n o r d e r to 
( 1 ) Mins. 1842. Pp. 241-250. 
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i n t r o d u c e h a b i t s of o b s e r v a t i o n and Nature Study was i n -
c l u d e d among the s u b j e c t s t a u g h t t h e r e . ( l ) The C o l l e g e had 
a p r a c t i c a l c u r r i c u l u m and t he p u p i l - t e a c h e r s and o t h e r s 
who t r a i n e d i n i t were found to be so much s u p e r i o r to the 
c h i l d m o n i t o r s of the m o n i t o r i a l s c h o o l s t h a t the Government 
made a g r a n t of £1,000 to the C o l l e g e i n 1842. I t was 
c o p i e d , too - S t . Mark's T r a i n i n g C o l l e g e ( N a t i o n a l S o c i e t y ) 
was founded i n 1841 and, by 1845, the Church of E n g l a n d 
had opened twenty-two such C o l l e g e s i n E n g l a n d and W a l e s . ( 2 ) 
The I n s p e c t o r s of the Committee i n C o u n c i l s e n t back 
t h e i r r e p o r t s and t h e i r hopes about e d u c a t i o n . Sometimes, 
i n t h e i r t r a v e l s about the c o u n t r y , t h e y found a t t e m p t s to 
make s c h o o l s pay f o r t h e m s e l v e s by the i n t r o d u c t i o n of h o r t i -
c u l t u r a l p u r s u i t s . I n some s c h o o l s the boys would have 
t h e i r own.small p l o t of l a n d , seeds were p r o v i d e d and, 
a f t e r c r o p p i n g , the c a s h p r o c e e d s would be r e t u r n e d to the 
s c h o o l ; t h e Minutes of the Committee i n C o u n c i l c o n t a i n 
many examples of t h e s e g a r d e n i n g e f f o r t s . Thus, a t Withyam 
S t . John, i n S u s s e x , i n 1844, h o r t i c u l t u r e was c a r r i e d on 
and the landowner s u p p o r t i n g the s c h o o l had e n c l o s e d seven 
a c r e s of common la n d f o r t h a t p u r p o s e . ( 3 ) 
T r a i n i n g C o l l e g e s soon had t h e i r own 'Model' s c h o o l s 
f o r t r a i n i n g i n t e a c h i n g p r a c t i c e . The i n f a n t s c h o o l of 
( 1 ) P o l l a r d . Op. c i t . Pp. 254 & 256. 
( 2 j B a r n a r d . Op. c i t . P. 119. 
( 3 ) Mins. 1844. V o l . I I . 
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t h i s type a t Norwich t a u g h t n a t u r a l h i s t o r y and made use 
of p i c t u r e s and o b j e c t s t o s u p p o r t the t e a c h i n g . ( 1 ) The 
Chester T r a i n i n g School, (a N a t i o n a l S c h o o l ) , used Jones' 
'Book of Nature* f o r i t s p u p i l s ( 2 ) w h i l s t , a t Pudsey. 
the master was spoken of as b e i n g " i n t e l l i g e n t , w i t h a 
l o v e f o r entomology, o r n i t h o l o g y , e t c . " but the s c h o o l was 
i n a bad c o n d i t i o n due t o the n e g l e c t of i t s p r e v i o u s 
m a s t e r . ( 3 ) A t Falmer, i n Sussex, the Rev. John A l l e n r e -
p o r t e d t h a t the c h i l d r e n were t a u g h t some knowledge of 
grammar, geography, h i s t o r y and n a t u r a l h i s t o r y ( 4 ) and, of 
a school a t St. Neot's which c o n t a i n e d g i r l s and i n f a n t s , 
Mr. Cook r e p o r t e d f a v o u r a b l y about the i n s t r u c t i o n g i v e n 
t o the c h i l d r e n i n n a t u r a l h i s t o r y . ( 5 ) 
The v i l l a g e school a t King's Sombourne was famous i n 
the 1840's because of the s t r e s s i t p l a c e d on the i n c l u s i o n 
of science t e a c h i n g i n the c u r r i c u l u m . The Rev. R. Dawes, 
who kept i t , saw t o i t t h a t t h e c h i l d r e n were i n s t r u c t e d 
about the a r t i c l e s t h e y consumed and "the n a t u r e of the 
p r o d u c t s of the p a r i s h which t h e y themselves and those 
about them are h e l p i n g t o c u l t i v a t e . " The s c h o o l had a 
l i b r a r y t h a t c o n t a i n e d books about r e l i g i o n , t r a v e l and 
n a t u r a l h i s t o r y . ( 6 ) E q u a l l y well-known, and s e v e r a l times 
noted i n the Reports of l a t e r Royal Commissions, was the 
(1) Mine. Op; c i t . P. 168. 
( 2 ) I b i d . P. 647. 
( 3 ) I b i d . P. 315. 
( 4 ) Mins. 1845. V o l . I . P. 69. 
( 5 ) I b i d . P. 185. 
(6) Mins. 1844. Pp. 64 and 102. 
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school a t Hitcham, i n S u f f o l k , which P r o f e s s o r J . S. Henslow 
o r g a n i s e d when he had been pr e s e n t e d w i t h a n e g l e c t e d l i v -
i n g t h e r e . Botany was the main s u b j e c t of t h e c u r r i c u l u m 
and i t was p r e s e n t e d on o b s e r v a t i o n a l l i n e s . The c h i l d r e n 
d i s s e c t e d f l o w e r s , c o l l e c t e d and c l a s s i f i e d them and were 
g i v e n t h e o r y lessons about the l o c a l f l o r a and, a l s o , l e c -
t u r e s were g i v e n by P r o f e s s o r Henson about f l o r a l groups, 
g e o g r a p h i c a l d i s t r i b u t i o n of f l o w e r s and the economic im-
portance of many p l a n t s . ( l ) 
By 1847 the Government g r a n t f o r E d u c a t i o n was £100,000, 
i n 1850 i t had r i s e n t o £125,000 and by 1859 i t exceeded 
£798,000; a l t h o u g h s t i l l i n a d equate, S t a t e a i d t o e d u c a t i o n 
was thus f i r m l y e s t a b l i s h e d and i t was i n c r e a s i n g i n amount. 
An E d u c a t i o n Department was c r e a t e d i n 1856 w i t h a V i c e -
P r e s i d e n t i n the Commons as a member of the Government. 
I n 1858, S i r J . P a k i n g t o n moved t h a t a Royal Commission 
be a p p o i n t e d " t o i n q u i r e i n t o t h e p r e s e n t s t a t e of educa-
t i o n i n England, and t o c o n s i d e r and r e p o r t what measures, 
i f any, are r e q u i r e d f o r the e x t e n s i o n of sound and cheap 
elementary i n s t r u c t i o n t o a l l c l a s s e s of the people." 
The Report of the Commission which r e s u l t e d from t h i s 
p l e a , the Newcastle Commission, was p u b l i s h e d i n 1861 and 
c o n t a i n s some i n t e r e s t i n g statements about the c o n d i t i o n s 
of t e a c h i n g t h a t e x i s t e d i n the scho o l s of the elementary 
( l ) J . Bremner. 'Some Aspects of Botany Teaching i n E n g l i s h 
Schools i n the Second H a l f of the N i n e t e e n t h C e n t u r y . 1 
School Science Review. V o l . X X X V I I I . 1956. Pp. 376-318. 
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grade a t t h a t t i m e . The Rev. B r o o k f i e l d , f o r i n s t a n c e , 
d e f i n e d some of the standards t h a t he used when i n s p e c t i n g 
the s c h o o l s ; a " f a i r s c h o o l " was c o n s i d e r e d t o be of the 
"average c r e d i t a b l e k i n d , but w i t h n o t h i n g t o boast o f " . 
The Reverend expected a f i r s t c l a s s of about f i f t e e n p u p i l s 
t o be able 
"To read a page of n a t u r a l h i s t o r y - about an 
e l e p h a n t , a c o t t o n t r e e , or a c r o c o d i l e - w i t h t o l e r -
able f l u e n c y and w i t h s c a r c e l y a m i s t a k e . They would 
answer c o l l a t e r a l q u e s t i o n s upon t h i s , not w e l l , but 
not p r e p o s t e r o u s l y i l l ; t h e y would w r i t e out a 
s h o r t account of any o b j e c t named to them which they 
had seen or read about, - an a n i m a l , a t r e e , a f l o w e r , -
i n t e l l i g i b l y , and not w i t h o u t t h o u g h t and o b s e r v a t i o n , 
but w i t h t r i f l i n g e r r o r s of grammar and of s p e l l i n g ; " ( 1 ) 
Mr. B r o o k f i e l d s t a t e d what he would expect t o f i n d i n a 
s c h ool t h a t he would term ' e x c e l l e n t ' : 
" a c l a s s of the same number ( f i f t e e n ) , b u t 
perhaps a l i t t l e o l d e r ( t w e l v e and a h a l f , or t h i r t e e n ) , 
who would f i l l a s l a t e w i t h an extemporaneous account 
of f l a x , or sugar, or a r i v e r , or a brewery, or a' 
f l o u r m i l l , or a z o o l o g i c a l garden, showing good ob-
s e r v a t i o n , memory, r e f l e c t i o n , f a u l t l e s s s p e l l i n g , 
r a r e l y d e f i c i e n t grammar, and w r i t i n g t h a t might 
awaken, not the envy, but the a p p r o b a t i o n of a Govern-
ment d e p a r t m e n t ; " ( 2 ) 
Another A s s i s t a n t Commissioner, Mr. Cook r e p o r t e d : 
"The elements of p h y s i c a l s c i e n c e , the laws of 
n a t u r a l p h i l o s o p h y , and the most s t r i k i n g phenomena 
of n a t u r a l h i s t o r y , form s u b j e c t s of u s e f u l and v e r y 
a t t r a c t i v e l e c t u r e s i n many good s c h o o l s . These sub-
j e c t s have been i n t r o d u c e d w i t h i n the l a s t few years 
w i t h g r e a t advantage to the p u p i l s . " ( 3 ) 
I t may have been t h a t t h e r e were classes i n some 
schools t h a t would f u l l y j u s t i f y Mr. B r o o k f i e l d ' s r a t i n g 
( 1 ) Royal Commission on Popular E d u c a t i o n . 1861. V o l . I . 
P a r t I . Chapter I V . Pp. 234-5. 
(2) Newcastle Commission. I b i d . 
( 3 ) I b i d . P. 237. 
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of ' e x c e l l e n t ' b u t , from what i s known about t e a c h i n g 
standards and methods i n g e n e r a l around the h a l f - c e n t u r y 
i t i s probable t h a t good memory, s p e l l i n g and h a n d - w r i t i n g 
would be more l i k e l y t o be found i n those days of r 6 t e l e a r n -
i n g . The a t t i t u d e of t h e Commissioners i s w e l l r e f l e c t e d 
i n t h e i r agreement w i t h t h e o b s e r v a t i o n s of a Mr. F r a s e r , 
who r e p o r t e d t o them: 
"Even i f i t were p o s s i b l e , I doubt whether i t 
would be d e s i r a b l e , w i t h a view t o the r e a l i n t e r e s t s 
of the peasant boy, t o keep him a t s c h o o l t i l l he was 
14 or 15 years o f age. But i t i s not p o s s i b l e . We 
must make up our minds t o see the l a s t of him, as f a r 
as t h e day sc h o o l i s concerned, a t 10 or 1 1 . We must 
frame our system of e d u c a t i o n upon t h i s h y p o t h e s i s ; 
and I v e n t u r e t o m a i n t a i n t h a t i t i s q u i t e p o s s i b l e 
t o t e a c h a c h i l d soundly and t h o r o u g h l y , i n a way 
t h a t he s h a l l n o t f o r g e t i t , a l l t h a t i t i s necess-
ar y f o r him t o possess i n the shape of i n t e l l e c t u a l 
a t t a i n m e n t , by the ti m e t h a t he i s 10 years o l d . 
I f he had been p r o p e r l y looked a f t e r i n the lower 
c l a s s e s , he s h a l l be able t o s p e l l c o r r e c t l y the 
words t h a t he w i l l o r d i n a r i l y have t o use; he s h a l l 
read a common n a r r a t i v e - the paragraph i n the news-
paper t h a t he cares t o read - w i t h s u f f i c i e n t ease t o 
be a p l e a s u r e t o h i m s e l f and to convey i n f o r m a t i o n t o 
l i s t e n e r s ; i f gone t o l i v e a t a d i s t a n c e from home, 
he s h a l l w r i t e h i s mother a l e t t e r t h a t s h a l l be b o t h 
l e g i b l e and i n t e l l i g i b l e ; he knows enoughiof c i p h e r -
i n g t o make o u t , or t e s t t h e c o r r e c t n e s s o f , a common 
shop b i l l ; i f he hears t a l k of f o r e i g n c o u n t r i e s , he 
has some n o t i o n as t o the p a r t of the h a b i t a b l e globe 
i n which t h e y l i e : and u n d e r l y i n g a l l , and not w i t h o u t 
i t s i n f l u e n c e , I t r u s t , upon h i s l i f e and conversa-
t i o n , he has acquaintance enough w i t h the Holy S c r i p -
t u r e s t o f o l l o w t h e a l l u s i o n s and the arguments of a 
p l a i n Saxon sermon, and a s u f f i c i e n t r e c o l l e c t i o n of 
the t r u t h s t a u g h t him i n h i s Catechism, t o know what 
are t he d u t i e s r e q u i r e d of him towards h i s Maker and 
h i s f e l l o w man. I have no b r i g h t e r view of the f u t u r e 
or the p o s s i b i l i t i e s of an E n g l i s h elementary e d u c a t i o n , 
f l o a t i n g b e f o r e my eyes th a n t h i s . I f I had ever 
dreamt more sanguine dreams b e f o r e , what I have seen 
i n t h e l a s t s i x months would have e f f e c t u a l l y and f o r 
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ever d i s s i p a t e d them. I n such i n s p e c t i o n of schools 
as t i m e and o p p o r t u n i t y a l l o w e d me t o make, I s t r i c t l y 
l i m i t e d myself t o t e s t i n g t h e i r e f f i c i e n c y i n such 
v i t a l p o i n t s as t h e s e ; never a l l o w i n g m y s e l f to s t r a y 
i n t o the r e g i o n s of E n g l i s h grammar, or E n g l i s h H i s t o r y 
or p h y s i c a l s c i e n c e , unless I had p r e v i o u s l y found 
the ground under the c h i l d r e n t h o r o u g h l y f i r m , and 
f i t t o c a r r y , w i t h o u t r i s k of s e t t l e m e n t s , a somewhat 
l o f t y and more de c o r a t e d s u p e r s t r u e t u r e . " ( 1 ) 
I t would be easy t o decry t h i s r e p o r t f o r i t s s h o r t - s i g h t e d n 
i t s pessimism and the s u s p i c i o n t h a t the passage c o n t a i n s 
the i m p l i c a t i o n t h a t t h i s was the v e r y most t h a t c o u l d be 
a f f o r d e d f o r the lower c l a s s and which would keep them i n 
a s t a t e of obedience. However, i n t h e l i g h t of the times 
and the b e l i e f s i n which i t was w r i t t e n i t i s , most prob-
a b l y an honest r e p o r t and one i n k e e p i n g w i t h the f a c t s . 
I t a l s o c o n t r a s t s w i t h a p l e a made by Mr. Moseley, w r i t t e n 
i n 1845, i n which he suggests t h a t n a t u r e study would prove 
v a l u a b l e t o c h i l d r e n i n r u r a l d i s t r i c t s : -
" i n r e s p e c t t o the i n f i n i t e v a r i e t y of 
animal and v e g e t a b l e forms which are assembled w i t h i n 
the reach of h i s immediate o b s e r v a t i o n ; the b i r d s 
which f r e q u e n t t h a t r e g i o n , the domestic and w i l d 
a n i m a l s , some of the t r i b e s of i n s e c t s , the commoner 
p l a n t s which grow around him, and the d i f f e r e n t k i n d s 
of t r e e s . I t i s n o t proposed t o burden the c h i l d ' s 
mind, i n r e s p e c t t o any of these m a t t e r s , w i t h s c i e n -
t i f i c d i s t i n c t i o n s or a hard nomenclature; a l l t h a t 
i s sought, i s a knowledge of them i n t h e i r o r d i n a r y 
r e l a t i o n s ; such a knowledge as he a c q u i r e s i n r e s p e c t 
t o those o t h e r t h i n g s w i t h which he i s most f a m i l i a r . " ( 
I n p r e s e n t i n g i t s recommendations, the Newcastle 
Commission d i d so by s t r e s s i n g t h a t elementary e d u c a t i o n 
s h o u l d be b o t h sound and cheap and the- Report commented 
( 1 ) Op. c i t . S e c t i o n I I I Pp. 243-244. 
( 2 ) Mins. 1845. V o l . I . P. 235. 
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upon the u n s a t i s f a c t o r y s t a t e of i t : 
"One o t h e r p o i n t deserves a t t e n t i o n ; i t r e l a t e s 
r a t h e r t o the k i n d t h a n t o the amount of the i n s t r u c -
t i o n g i v e n i n our p u b l i c e lementary schools t o the 
c h i l d r e n a t t e n d i n g them. The c h i l d r e n do n o t , i n 
f a c t , r e c e i v e the k i n d of e d u c a t i o n t h e y r e q u i r e . 
we have seen overwhelming evidence from Her Majesty's 
I n s p e c t o r s , t o the e f f e c t t h a t not more, th a n o n e - f o u r t h 
of t h e c h i l d r e n r e c e i v e a good e d u c a t i o n . So g r e a t 
a f a i l u r e i n the t e a c h i n g demanded the c l o s e s t i n -
v e s t i g a t i o n ; and as a r e s u l t of i t we have been ob-
l i g e d t o come to the c o n c l u s i o n t h a t the i n s t r u c t i o n 
g i v e n i s commonly b o t h too a m b i t i o u s and too super-
f i c i a l i n i t s c h a r a c t e r , t h a t ( e x c e p t i n the v e r y 
best s c h o o l s ) i t has been too e x c l u s i v e l y adapted t o 
the e l d e r s c h o l a r s to the n e g l e c t of t h e younger ones, 
and t h a t i t o f t e n o m i t s t o secure a t h o r o u g h g r o u n d i n g 
i n the s i m p l e s t b u t most e s s e n t i a l p a r t s of i n s t r u c t i o n . 
t i o n . " ( l ) 
The Commission gave a more d e t a i l e d and f a c t u a l account 
which showed t h a t mere numbers alone gave no f i t t i n g com-
mentary upon the s t a t e of e d u c a t i o n a t the el e m e n t a r y l e v e l : 
"We are bound t o observe, however, t h a t a v e r y 
d e l u s i v e e s t i m a t e of the s t a t e of e d u c a t i o n must 
r e s u l t from c o n f i n i n g a t t e n t i o n t o the mere amount 
of numbers under day-school i n s t r u c t i o n . We have 
seen t h a t l e s s t h a n t h r e e years ago t h e r e were i n 
elem e n t a r y day schools 2,213,694 c h i l d r e n of the 
poorer c l a s s e s . But of t h i s number, 573,436 were 
a t t e n d i n g p r i v a t e s c h o o l s , w h i c h , as our evidence 
u n i f o r m l y shows, a r e , f o r the most p a r t , i n f e r i o r 
as schools f o r the poor, and i l l - c a l c u l a t e d t o g i v e 
t o the c h i l d r e n an e d u c a t i o n which s h a l l be s e r v i c e -
able t o them i n a f t e r - l i f e . Of the 1,549,312 c h i l -
dren whose names are on the books of p u b l i c elementary 
day schools b e l o n g i n g t o t h e r e l i g i o u s d e n o m i n a t i o n s , 
o n l y 19.3 per c e n t , were i n t h e i r 12th year or upwards, 
and o n l y t h a t p r o p o r t i o n , t h e r e f o r e , can be regarded 
as educated up t o t h e s t a n d a r d s u i t e d t o t h e i r 
s t a t i o n s . As many as 786,202 a t t e n d f o r l e s s t h a n 
100 days i n the year and can t h e r e f o r e h a r d l y r e c e i v e 
a s e r v i c e a b l e amount of e d u c a t i o n , w h i l e our evidence 
goes t o prove t h a t a l a r g e p r o p o r t i o n , even of those 
whose attendance i s more r e g u l a r , f a i l i n o b t a i n i n g 
i t on account of i n e f f i c i e n t t e a c h i n g . " ( 2 ) 
( l } Newcastle Commission. V o l . I . P a r t I . Chap. V I . Pp. 
295-296. 
( 2 ) Newcastle R e p o r t . 1861. V o l . I . P a r t I . Chapter V I . 
Pp. 294-295. 
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Whatever e l s e the Report of the Newcastle Commission 
achieved, i t opened the e r a of payment by r e s u l t s and so 
emphasised the need f o r sound i n s t r u c t i o n i n r e a d i n g , 
w r i t i n g and a r i t h m e t i c as t o cause t h e slow i n f i l t r a t i o n -
of any form of science i n t o the c u r r i c u l a of schools of 
the e l e m e n t a r y grade t o be almost h a l t e d . The Commission 
r e p o r t e d t h a t g r a n t s s h o u l d be p a i d t o schools i n t h e form 
of c a p i t a t i o n g r a n t s a f t e r i n s p e c t i o n and t h a t these g r a n t s 
s h o u l d be supplemented by l o c a l ones from the r a t e s . Robert 
Lowe, however, d i s r e g a r d e d these recommendations i n the 
'Revised' Code of 1862 by which g r a n t s were t o be payable 
on the b a s i s of attendance and on t h e passing by the p u p i l s 
of e x a m i n a t i o n s s e t i n t h e t h r e e R's. Six standards were 
l a i d down i n r e a d i n g , w r i t i n g and a r i t h m e t i c f o r the bene-
f i t of the I n s p e c t o r s of s c h o o l s . As a r e s u l t o f t h a t Code 
the c ost of t h e Government g r a n t t o the schools f e l l from 
£813,441 i n 1862 t o £636,806 i n 1865. 
The Taunton Commission of 1868 found t h a t many of the 
s o - c a l l e d Endowed Grammar schools had become elementary 
i n s t a n d a r d by the time t h e i r A s s i s t a n t Commissioners 
had begun t o c o l l e c t t h e i r i n f o r m a t i o n . The school a t 
Beachampton. i n Bucks., c l a i m e d t o have 20 s t u d e n t s t a k i n g 
n a t u r a l h i s t o r y but had sunk t o t h e s t a t u s of an element-
ary s c h o o l . Mr. Bryce v i s i t e d an elementary s c h o o l a t 
Bisphara. near B l a c k p o o l , and found 20 boys and 12 g i r l s 
p r e s e n t . Of t h i s e s t a b l i s h m e n t , he w r o t e : 
"But the c h a r a c t e r i s t i c f e a t u r e of the school was 
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one which I had l e a s t expected t o f i n d i n such a 
p l a c e . The s m a l l and wretched room was f i l l e d i n 
every a v a i l a b l e c o r n e r by s t u f f e d beasts and b i r d s ; 
g e o l o g i c a l diagrams hung upon the w a l l s : shelves 
were leaded and drawers f i l l e d w i t h c o l l e c t i o n s of 
f o s s i l s and m i n e r a l s . I n answer t o my lo o k of s u r -
p r i s e , t h e headmaster e x p l a i n e d t h a t he was an ar d e n t 
n a t u r a l i s t ; he had c o l l e c t e d a l l these t h i n g s h i m s e l f , 
and used them i n h i s t e a c h i n g , g i v i n g a l e s s o n t o 
the whole school f o u r a f t e r n o o n s i n every week. The 
c h i l d r e n , he b e l i e v e d , l i k e d n a t u r a l h i s t o r y , and 
p r o f i t e d by i t ; many who seemed d u l l a t ot h e r sub-
j e c t s t o o k k i n d l y t o i t and rambled abroad under h i s 
d i r e c t i o n s t o make c o l l e c t i o n s f o r themselves of 
p l a n t s and of such f o s s i l s or specimens of r o c k as 
c o u l d be p i c k e d up al o n g t he b e a c h . " ( l ) 
Frank Smith g i v e s h i s i m p r e s s i o n of elementary e d u c a t i o n 
i n t h e 1860's when he s t a t e s : 
"A study of t h e i n s p e c t o r s ' r e p o r t s i n the ' s i x -
t i e s leaves a c l e a r i m p r e s s i o n of u n i f o r m m e d i o c r i t y 
i n t h e s c h o o l s . No experiments were p r o c e e d i n g . 
There was no more t a l k of i n d u s t r i a l e d u c a t i o n . 
School gardens had g r a d u a l l y d i s a p p e a r e d . Clergymen 
l i k e t h e Rev. R. Dawes c o u l d no lo n g e r shape t h e i r 
schools i n t o something e f f e c t i v e and v i t a l t h r o u g h o u t 
the whole v i l l a g e . There was a p p a r e n t l y no more 
s i n g i n g , or dr a w i n g , or science " ( 2 ) 
I n a d d i t i o n t o e n q u i r i n g i n t o t h e s t a t e of the Endowed 
s c h o o l s , t he Taunton Commission i n c l u d e d amongst the v o l -
umes of t h e i r Report some t a b u l a r data c o n c e r n i n g 'non-
c l a s s i c a l ' s c h o o l s , some of which were endowed, but most 
of which gave o n l y some r u d i m e n t a r y i n s t r u c t i o n . Occasion-
a l l y , t h e r e were c l a i m s made by the managing a u t h o r i t i e s 
i n c o m p l e t i n g t h e i r r e t u r n s t h a t n a t u r a l h i s t o r y or some 
science was t a u g h t i n t h e i r s c h o o l s and o b j e c t lessons 
are sometimes mentioned i n c o n n e c t i o n w i t h them but t h e r e 
( 1 ) S.I.C. V o l . I X . P. 692. 
(2 ) Smith. Op, c i t . P. 274. 
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i s no f a c t u a l m a t e r i a l t o expand upon these c l a i m s . 
Between 1862 and 1897, f u r t h e r changes were made i n 
the Revised Code t o widen the number of s u b j e c t s f o r which 
g r a n t s would be made: i n 1871, s p e c i a l g r a n t s were a v a i l -
able f o r each s c h o l a r who passed exami n a t i o n s i n s p e c i f i c 
s u b j e c t s , amongst which were i n c l u d e d the n a t u r a l s c i e n c e s ; 
by the Code of 1875, a n i m a l p h y s i o l o g y and botany appeared 
on the s p e c i f i c s u b j e c t s l i s t . 
The t a b l e , shown vb'.e.neM;hr,. g i v e s the numbers of c h i l -
dren who t o o k these two s u b j e c t s w h i l s t a t t e n d i n g e i t h e r 
v o l u n t a r y schools or the s t a t e - a i d e d elementary s c h o o l s : 
V o l u n t a r y Schools 
Botany 
School Board Schools 
Animal 




























( 1 ) (See a l s o Appendices 5 and 6.) 
The i n c r e a s e i n the number of c h i l d r e n l e a r n i n g a n i -
mal p h y s i o l o g y i n those years i s n o t e w o r t h y . I n 1870, 
each Standard i n a S t a t e elementary s c h o o l had i t s own 
s y l l a b u s i n animal p h y s i o l o g y , f o r i n s t a n c e - i n Standard 
IV t h e b u i l d of the human body and t h e names and p o s i t i o n s 
of the i n t e r n a l p a r t s were p r e s c r i b e d f o r s t u d y , w h i l s t 
i n the next Standard t h e c h i l d r e n were t a u g h t about the 
( l ) See the Minutes f o r the years mentioned i n the t a b l e . 
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c o n s t i t u e n t s of b l o o d , muscle and bone and i n s t r u c t e d on 
the c i r c u l a t o r y system and about r e s p i r a t i o n - i n Standard 
V I the a l i m e n t a r y c a n a l was a t o p i c added t o t h e i r s y l l a b u s , 
a l o n g w i t h i n f o r m a t i o n about the sense organs and the work-
i n g of the muscles and nerves. As noted above, the Code 
of 1875 d i v i d e d the sciences t a u g h t i n the schools i n t o 
p h y s i o l o g y and botany, as w e l l as a l l o w i n g c h e m i s t r y , 
p h y s i c s and some a g r i c u l t u r a l t e a c h i n g f o r g r a n t - e a r n i n g 
purpose s. 
A prime mover i n t h i s s o r t of science t e a c h i n g was 
T. H. Huxley. H i s t e x t b o o k , 'Elementary- P h y s i o l o g y ' , 
had been p u b l i s h e d i n 1866; i n 1875, w i t h H. N. M a r t i n , 
he p u b l i s h e d ' P r a c t i c a l Elementary B i o l o g y ' ; h i s book, 
'Physiography', was p u b l i s h e d i n 1877 and, i n the same 
ye a r , an a r t i c l e 'On Elementary I n s t r u c t i o n i n P h y s i o l o g y ' . ( 1 ) 
Huxley was a keen advocate of the t e a c h i n g of p h y s i o l o g y 
at the elementary l e v e l as w e l l as a t o t h e r grades of 
t e a c h i n g (see P. 150 ) and, l i k e Matthew A r n o l d (see P. 21 ) , 
he b e l i e v e d t h a t n a t u r e study h e l d a v e r y i m p o r t a n t place 
i n the t r a i n i n g of young c h i l d r e n . I n h i s address, 'On 
the Study of B i o l o g y ' , w r i t t e n i n 1876, Huxley s a i d of 
p h y s i o l o g y : 
"What r e a l l y has to be done i s t o get i n t o the 
young mind some n o t i o n of what animal and v e g e t a b l e 
l i f e i s Hence the g e n e r a l t r u t h s of anatomy 
and p h y s i o l o g y can be t a u g h t t o young people i n a 
v e r y r e a l f a s h i o n by d e a l i n g w i t h the broad f a c t s of 
( l ) C. Bibby . Op. c i t . Pp. 277-279. 
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human s t r u c t u r e . Such v i s c e r a as they cannot w e l l 
examine i n themselves, such as h e a r t s , l u n g s , and 
l i v e r s , may be o b t a i n e d from t h e n e a r e s t b u t c h e r ' s 
shop. I n r e s p e c t t o t e a c h i n g something about the 
b i o l o g y of p l a n t s , t h e r e i s no p r a c t i c a l d i f f i c u l t y , 
because almost any of the common p l a n t s wi 11 do " ( 1 ) 
Huxley's evidence b e f o r e t h e Devonshire Commission, 
i n 1870, i l l u s t r a t e s h i s t h o u g h t s about the t e a c h i n g of 
b i o l o g i c a l m a t e r i a l i n s c h o o l s . I n answering the q u e s t i o n 
" I f s c i e n t i f i c t e a c h i n g were i n t r o d u c e d i n t o elementary 
s c h o o l s , have you c o n s i d e r e d which of these branches would 
be the more i m p o r t a n t ones to i n t r o d u c e ; i t would be, I 
imagine, i m p o s s i b l e t o i n t r o d u c e a l l ? " he responded: 
" I t h i n k i t would be e x t r e m e l y u n d e s i r a b l e t o 
a t t e m p t t o o much. My g r e a t f e a r of what e d u c a t i o n a l 
r e f o r m e r s are now d o i n g i s t h a t t h e y are g o i n g i n 
f o r too much. I s h o u l d myself l i k e t o see the t e a c h -
i n g i n elementary science d i m i n i s h e d r a t h e r t h a n 
i n c r e a s e d i n range. I should l i k e to r e s t r i c t i t i n 
the f i r s t p l a c e , a t any r a t e , t o mathematics, t o 
p h y s i c a l geography, elementary p h y s i c s and c h e m i s t r y , 
and t o botany and human p h y s i o l o g y i n elementary day 
schools Botany I recommend because i t i s 
the o n l y branch of n a t u r a l s c i e n c e which can be 
t a u g h t a t f i r s t hand c o n v e n i e n t l y ; you.cannot t e a c h 
zoology c o n v e n i e n t l y , but f l o w e r s and p l a n t s are 
always t o be had and you can t e a c h botany p r o p e r l y . 
Human p h y s i o l o g y I recommend the t e a c h i n g of f o r i t s 
p r a c t i c a l i m p o r t a n c e , and i t may be t a u g h t t h o r o u g h l y 
and w e l l . " ( 2 ) 
Other wi t n e s s e s b e f o r e t h e Devonshire Commission were 
a l s o d e s i r o u s of seeing botany and p h y s i o l o g y t e a c h i n g 
e s t a b l i s h e d i n elementary s c h o o l s . For i n s t a n c e , Thomas 
Thomson, M.D., F.R.S., who was examiner i n botany f o r the 
Science and A r t Department, suggested t h a t botany was the 
( l j T. H. Huxley. 'On the Study of B i o l o g y ' . Op. c i t . P.290 
(2 ) Devonshire Commission Report. V o l . I . P. 26. 
QqJ 355/356. 
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f i r s t s cience t h a t c h i l d r e n c o u l d p r o f i t a b l y be t a u g h t and 
recommended i t because o f the a v a i l a b i l i t y and the ease of 
o b t a i n i n g the necessary specimens f o r p r a c t i c a l w o r k . ( l ) 
Mr. I s e l i n , I n s p e c t o r of Schools f o r the same body, advocated 
the t e a c h i n g of animal p h y s i o l o g y and p h y s i c a l geography ( 2 ) 
and the Rev. F. Watkins, I n s p e c t o r of Elementary Schools, 
s t a t e d t h a t botany and p h y s i o l o g y were s u i t a b l e s u b j e c t s 
f o r the purposes of elementary i n s t r u c t i o n . ( 3 ) The Rev. 
Canon N o r r i s , who, i n the Minutes of the Committee i n 
C o u n c i l f o r 1856 had w r i t t e n e n t h u s i a s t i c a l l y of the need 
f o r i n s t r u c t i o n about t h e p r i n c i p l e s of n a t u r e f o r r u r a l 
c h i l d r e n (see P. 219), was s u r p r i s i n g l y l e s s e n t h u s i a s t i c 
about science t e a c h i n g i n h i s evidence b e f o r e the Devonshire 
Commission. The Rev. N o r r i s had been an I n s p e c t o r of 
Elementary Schools, under the E d u c a t i o n Department of the 
P r i v y C o u n c i l , from 1849 u n t i l 1864 and, when asked i f 
elementary science t e a c h i n g would be advantageous i n elem-
e n t a r y schools he r e p l i e d t h a t he would deprecate any s y s t -
ematic i n s t r u c t i o n . ( 4 ^ He was t h e n q u e s t i o n e d f u r t h e r 
about t h i s statement (by P r o f e s s o r H u x l e y ) : 
-"May I ask how you would w i s h t o employ them 
o t h e r w i s e ? " 
- " I n humanity, d i s t i n c t l y , r a t h e r t h a n i n p h y s i c a l 
s c i e n c e , as b e i n g a f a r more i m p o r t a n t m a t t e r . " 
( 1 ) I b i d . Q. 4897. 
( 2 ) I b i d . P. 375 Q. 5922. 
(3) I b i d . P. 590. Q. 8618 
U ) I b i d . P. 583. Q. 8472. 
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- " I n what form of humanity?" 
-"Biography f o r young c h i l d r e n i s i n f i n i t e l y more 
i m p o r t a n t t h a n c h e m i s t r y . " ( l ) 
W h i l s t s y m p a t h i s i n g w i t h t h e seeming h u m a n i t a r i a n i n s t i n c t s 
of the Rev. N o r r i s and a g r e e i n g t h a t the academic t r e a t -
ment of the laws of c h e m i s t r y i n a n i n e t e e n t h c e n t u r y elem-
e n t a r y school ( o r a modern one f o r t h a t m a t t e r ) would h a r d l y 
produce w o r t h w h i l e , or ' i m p o r t a n t ' , r e s u l t s , t h i s s t a t e n m t 
was s t i l l a t v a r i a n c e w i t h the one he had made some f o u r t e e n 
years p r e v i o u s l y . 
However, t h e r e remained a growing body of o p i n i o n 
t h a t some form of science t e a c h i n g was necessary i n the 
schools f o r younger c h i l d r e n and t h i s was expressed, a f t e r 
the E d u c a t i o n A c t of 1870, i n t h a t c u r i o u s brand of i n s t r u c -
t i o n , b e l i e v e d t o be s c i e n t i f i c , c a l l e d the Object Lesson. 
These lessons became v e r y p o p u l a r i n elementary schools 
and t h i s was i n p a r t due t o the .worik' of the London School 
Board. 
I n 1870, Mr. F o r s t e r ' s E d u c a t i o n A ct a l l o w e d the 
s e t t i n g - u p of School Boards t h r o u g h o u t the c o u n t r y t o 
p r o v i d e elementary e d u c a t i o n w i t h t h e a i d of fees and r a t e s 
i n any s i t u a t i o n where the d e n o m i n a t i o n a l i n s t i t u t i o n s 
c o u l d not cope w i t h f u r t h e r e x p e n d i t u r e (even though Par-
l i a m e n t a r y g r a n t s c o u l d be made a v a i l a b l e t o them.) As a 
r e s u l t , t h e London School Board was formed and T. H. Huxley 
was one of the members of i t . Dr. Bibby d e s c r i b e s the s o r t 
of c o n d i t i o n s t h a t e x i s t e d a t t h i s t i m e i n some of the 
( l ) I b i d . Qq 8531 and 8532. 
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schools of London: 
"The Scheme of E d u c a t i o n Committee (whose a p p o i n t -
ment was f i r s t suggested by Huxley a t the Board's 
second meeting) was faced w i t h an a p p a l l i n g e d u c a t i o n a l 
p o s i t i o n i n the m e t r o p o l i s . Even the Home and C o l o n i a l 
School S o c i e t y ' s 'model' i n f a n t school o f 200 p u p i l s 
c o n s i s t e d m a i n l y of a s i n g l e room d i v i d e d by a c u r t a i n , 
the Jews' School a t S p i t a l f i e l d s c o n s i s t e d of some 
2600 c h i l d r e n many of whose p a r e n t s were d e s c r i b e d by 
the master as 'the r e f u s e p o p u l a t i o n of the worst p a r t s 
of Europe', the George Yard Free School i n Whitechapel 
had s t a r v i n g p u p i l s , some of whom t h e i r t e a c h e r had 
seen f a l l o f f t he fo r m f a i n t i n g t h r o u g h hunger, and 
g r e a t numbers of c h i l d r e n s i m p l y r a n about the s t r e e t s . " ( l ] 
Not the l e a s t of Huxley's • successes i n committee was the 
recommendation t h a t a graded course of o b j e c t lessons s h o u l d 
be g i v e n i n the London J u n i o r and Senior s c h o o l s , a d e c i -
s i o n t h a t a f f e c t e d e lementary schools a l l over t he c o u n t r y . 
I n 1878 Dr. J . H. Gladstone produced a s y l l a b u s f o r o b j e c t 
lessons i n elementary science f o r the Board and r e p o r t e d 
i t t o the B r i t i s h A s s o c i a t i o n , i n 1879, as f o l l o w s : 
" I n elementary schools a knowledge of t h e f a c t s 
of n a t u r e i s g e n e r a l l y g i v e n i n two v e r y d i f f e r e n t 
ways. I n the I n f a n t department t h e r e u s u a l l y l i n g e r 
some remnants of t h a t i n s t r u c t i o n by o b j e c t lessons 
which was c o n s i d e r e d a v a l u a b l e p a r t of e d u c a t i o n be-
f o r e t h e Revised Code of 1861. I n the h i g h e r standards 
of the Boys' and G i r l s ' departments c e r t a i n sciences 
may be t a u g h t as ' s p e c i f i c s u b j e c t s ' , and r e c e i v e en-
couragement by a Government g r a n t . 
The London School Board has a l l a l o n g d e s i r e d 
t h a t t h i s knowledge of n a t u r e s h o u l d n o t be c o n f i n e d 
t o the l e a s t and the most advanced s c h o l a r s , but 
should be extended t h r o u g h o u t the whole course of a 
c h i l d ' s school l i f e . I t covers the w a l l s of i t s 
schools w i t h n a t u r a l h i s t o r y p i c t u r e s , and o t h e r d i a -
grams, i t g i v e s a p r e f e r e n c e t o te a c h e r s h o l d i n g 
science c e r t i f i c a t e s , i t p u b l i s h e s f u l l i n s t r u c t i o n s 
t o t h e te a c h e r s i n r e g a r d t o o b j e c t l e s s o n s , and i t 
p r o v i d e s a box of simple a p p a r a t u s , and l o a n c o l l e c t i o n s 
( l ) C. Bibby. Op. c i t . Pp. 155-156. 
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i l l u s t r a t i v e . of v a r i o u s m a n u f a c t u r e s , animal p h y s i o -
l o g y , and mechanics. On May 7 i t unanimously passed 
a r e s o l u t i o n t h a t , ' I n the o p i n i o n of t h i s Board i t 
would be e x p e d i e n t t o i n c l u d e t h e elements of n a t u r a l 
science amongst the r e c o g n i s e d s u b j e c t s of c l a s s exam-
i n a t i o n , under A r t i c l e 19,. c. 1. of the E d u c a t i o n Code,' 
and on June 27 a 'deputation of the Board p r e s e n t e d a 
memorial t o t h a t e f f e c t t o the Lord P r e s i d e n t of t h e 
Counc i 1 
O b j e c t lessons may be assumed t o be g i v e n i n a l l 
the I n f a n t departments, and are r e g u l a r l y r e p o r t e d on 
by the I n s p e c t o r s of the Board. Advanced o b j e c t 
l e s s o n s , g e n e r a l l y on n a t u r a l h i s t o r y , are t a u g h t i n 
many of t h e Boys' and G i r l s ' departments, and t h e r e 
i s l i t t l e doubt t h a t t h e y w i l l soon become much more 
g e n e r a l and s y s t e m a t i c . " ( l ) 
There can be l i t t l e doubt t h a t , as a r e s u l t of the London 
School Board's work, o b j e c t - l e s s o n t e a c h i n g , which had 
been going on i n c e r t a i n schools s i n c e the 1820's and 30's., 
began t o p l a y an i n c r e a s i n g p a r t as a means of i n t r o d u c -
i n g the sciences t o e lementary s c h o o l - c h i l d r e n . As e a r l y 
as 1856, the Rev. J . P. N o r r i s commented as f o l l o w s about 
i n s t r u c t i o n i n 'Common Things', i n the Minutes of the Committee 
i n C o u n c i l : 
" I b e l i e v e i t would be w e l l t h a t lessons of t h i s 
k i n d s h o u l d become more g e n e r a l i n our r u r a l s c h o o l s , 
even a t the r i s k of d i s p l a c i n g some of the i n s t r u c t i o n 
now g i v e n i n what may be termed more s c h o l a s t i c sub-
j e c t s I n s t e a d o f c a l l i n g i t 'the t e a c h i n g of 
common t h i n g s ' . I would r a t h e r c a l l i t the ' t e a c h i n g 
of common p r i n c i p l e s ' . - of those p r i n c i p l e s which 
f i n d t h e i r i l l u s t r a t i o n and a p p l i c a t i o n i n the 'common 
t h i n g s ' of every-day l i f e . I t i s much t o be r e g r e t t e d 
t h a t some who speak w i t h a u t h o r i t y on these s u b j e c t s 
should have d i s c r e d i t e d t h i s s o r t of i n s t r u c t i o n by 
g r a t u i t o u s l y c o n f o u n d i n g i t w i t h mere f a c t - t e a c h i n g . 
So f a r as the two have been confounded i n p r a c t i c e , 
our t e a c h e r s have been much t o blame. So f a r as t h e 
( l ) J . H. Gladstone. 'Report of the B r i t i s h A s s o c i a t i o n 
f o r t h e Advancement of Science.' S e c t i o n F. 1879. 
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c o n f u s i o n e x i s t s m e r e l y i n t h e minds of those who ad-
vocate what t h e y c o n s i d e r a more p h i l o s o p h i c a l course 
of s t u dy f o r young p'loughboys, t he t e a c h e r s may t h r o w , 
back the blame upon t h e i r a s s a i l a n t s . Nobody can de-
pre c a t e too s t r o n g l y the p r a c t i c e of l o a d i n g c h i l d r e n ' s 
memories w i t h i s o l a t e d f a c t s - c u r i o u s fragments of 
knowledge about the o u t e r w o r l d , unconnected w i t h any 
of i t s laws. I f the ' t e a c h i n g of common t h i n g s ' means 
t h i s - however u s e f u l such knowledge may be as a r e c i p e 
f o r g e t t i n g ' c o m f o r t a b l y t h r o u g h l i f e - i t ought t o be 
r e p r o b a t e d , f o r i t damages the c h i l d ' s mind. B u t , i f 
i t means a course of i n s t r u c t i o n i n which the study 
of some of the s i m p l e s t p r i n c i p l e s of n a t u r e i s made 
to t a k e the place of the p r i n c i p l e s of language, or 
the l i k e , as an i n s t r u m e n t of e d u c a t i o n , i t s advocates 
may a t l e a s t c l a i m a p a t i e n t h e a r i n g f o r t h e i r s i d e 
of the q u e s t i o n , w i t h o u t i n c u r r i n g the i m p u t a t i o n of 
being m a t e r i a l i s t s . " ( l ) (See a l s o P. 215 above) 
I n a l e t t e r t o the Taunton Commission, J . C. Buckmaster 
p o i n t e d out t h a t , f o l l o w i n g the 1851 E x h i b i t i o n and the pub-
l i c i t y g i v e n t o the importance of s c i e n t i f i c knowledge i n 
a g e n e r a l e d u c a t i o n , some lessons on common t h i n g s and on 
elementary science were i n t r o d u c e d i n t o e l ementary school 
t e a c h i n g : 
"The v a l u e of c l a s s i c a l l e a r n i n g as compared w i t h 
science was f u l l y d i s c u s s e d , and an e f f o r t was made 
not o n l y t o i n t r o d u c e the s y s t e m a t i c t e a c h i n g of science 
i n some of our commercial s c h o o l s , b u t under the name 
of lessons on common t h i n g s a good deal o f elementary 
science was t a u g h t i n our p r i m a r y schools 
Whatever view o t h e r s may t a k e , the middle and 
wo r k i n g c l a s s e s w i l l e s t i m a t e the va l u e of e d u c a t i o n 
a c c o r d i n g t o i t s p r a c t i c a l u t i l i t y i n the business 
of every-day l i f e . The st u d y of almost any branch of 
science has not o n l y a d i r e c t b e a r i n g on many of the 
p r a c t i c a l a f f a i r s of every-day l i f e , b ut a l s o s u p p l i e s 
a l l t h e c o n d i t i o n s necessary t o s t r e n g t h e n and d i s c i -
p l i n e t h e i n t e l l e c t u a l f a c u l t i e s . I f the o b j e c t of 
a s c h o o l l i f e i s t o g i v e a boy the power of a c q u i r i n g 
knowledge and e n a b l i n g him t o t h i n k l o g i c a l l y , what 
can be so s u i t a b l e as the study of those n a t u r a l laws 
and f o r c e s by which and t h r o u g h which the u n i v e r s e 
e x i s t s . " ( 2 ) 
( 1 ) J. P. N o r r i s . Mins,. 1856-57. Pp. 408-409. 
( 2 ) S.I.C. V o l . I I . 1867. 
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I t was, t h e n , w i t h these s o r t of promptings t h a t t h e age 
of the obje c t - l e s s o n a w a s ushered i n t o the elementary s c h o o l s . 
A f t e r 1870 t h e number of s t a t e and v o l u n t a r y s c h o o l s had 
i n c r e a s e d and so had the n a t i o n a l b i l l f o r e d u c a t i o n . By 
i t s Code of 1882, the Government t r i e d t o encourage o b j e c t 
lessons i n i n f a n t schools - "simple lessons on o b j e c t s 
and on the phenomena of n a t u r e and common l i f e " ( l ) - and 
i n s e n i o r schools e l e m e n t a r y science became a c l a s s s u b j e c t . 
I n t h e i r Report of 1884, the Royal Commission on 
T e c h n i c a l E d u c a t i o n noted t h a t the School Management Com-
m i t t e e of the London School Board had a l r e a d y t a k e n ad-
vantage of the 1882 Code and mapped out a s y l l a b u s . I n 
the i n f a n t s c h o o l s , o b j e c t lessons were c o n t i n u e d but these 
were r e p l a c e d i n the boys' and g i r l s ' departments by an 
elementary science scheme which embodied some n a t u r a l h i s t o r y 
t e a c h i n g . Standard I , i n t h i s s cience s y l l a b u s , was s i m p l y 
an e x t e n s i o n of the i n f a n t school o b j e c t - l e s s o n t e a c h i n g , 
but i n Standard I I t he n a t u r a l h i s t o r y p o r t i o n c o n s i s t e d 
of a comparison of p l a n t s and a n i m a l s ; i n Standard I I I 
s i m ple p r i n c i p l e s of c l a s s i f i c a t i o n were t o be i n t r o d u c e d 
and t h i s was c o n t i n u e d i n Standard IV when t y p i c a l examples 
were d e a l t w i t h ; i n Standard V the u s e f u l p r o d u c t s of a n i -
mal and p l a n t l i f e were t o be t a u g h t , w h i l s t , i n the next 
Standard, h e a l t h was the main c o n s i d e r a t i o n and, i n Stan-
dard V I I I animal and p l a n t d i s t r i b u t i o n p r o v i d e d t he t e a c h -
i n g t o p i c s . The s y l l a b u s was s u f f i c i e n t l y broad so as t o 
( l ) Mins. 1882. A r t i c l e 106(b) 
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a l l o w a c e r t a i n amount of p l a n n i n g by i n d i v i d u a l t e a c h e r s . ( l ) 
I n 1886 the Cross Commission i n v e s t i g a t e d t h e s t a t e of 
elementary e d u c a t i o n . The t a b u l a r i n f o r m a t i o n g i v e n over-
l e a f i s an e x t r a c t from the r e p l i e s of Headmasters t o the 
Commissioners' q u e s t i o n n a i r e : - (See F. 222^ 
Even a l l o w i n g f o r t he e f f e c t s o f l o c a l p r i d e and the 
wish t o s a t i s f y t h a t so o f t e n obscures the r e a l i t y behind 
answers t o q u e s t i o n n a i r e s , i t was obvious t h a t some changes 
were b e g i n n i n g t o take p l a c e i n the amount of science t e a c h -
i n g b e i n g performed, e s p e c i a l l y i n the V o l u n t a r y s c h o o l s . 
The Cross Commissioners f e l t t h a t the lessons i n the lower 
standards on common o b j e c t s were i m p o r t a n t as l e a d i n g up 
t o t h e t e a c h i n g of elem e n t a r y science i n the upper standards 
and t h a t a more l i b e r a l c u r r i c u l u m was d e s i r a b l e i n which 
science would p l a y a s t i l l g r e a t e r r o l e . T h e i r Report was 
p u b l i s h e d i n 1888; between 1890 and 1895 t h e r e was a t r e m -
endous i n c r e a s e i n the numbers of the schools t h a t t a u g h t 
e l e m e n t a r y s c i e n c e : -
T o t a l No. of V o l u n t a r y 
and School Board 
Schools t e a c h i n g 
Elementary Science. 
T o t a l no. of c h i l d r e n p r e s e n t e d 
f o r e x a m i n a t i o n i n the s p e c i f i c 



























( 1 ) Royal Commission on T e c h n i c a l E d u c a t i o n . 1884. 2nd 
Rep o r t . V o l . I . P t . I l l Pp. 393-4. 
( 2 ) M . j g g g S a d l ^ r . ^ S p e c i a l Reports on E d u c a t i o n a l S u b j e c t s 
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V o l u n t a r y 271 7 4 4 7 I n c l u d e d P h y s i o l o g i c a l diagrams and p i c t u r e s . 
Board 109 2 3 - - Microscope, seeds, 
f l o w e r s e t c . , 
Dorset V o l u n t a r y 177 2 1 — 1 Board 10 - - - - ' P h y s i o l o g i c a l models.. 
Durham V o l u n t a r y 251 7 6 4 4 
Ch a r t s , diagrams and 
drawings f o r physiology, 
anatomy and botany. Board 29 7 4 1 — 
Gibs. V o l u n t a r y 388 8 3 2 1 
Bones. Models and d i a -
grams f o r p h y s i o l o g y 
and n a t u r a l h i s t o r y Board 32 1 1 - -
Kent V o l u n t a r y 355 9 4 2 6 School Museum specimens. Board 39 — — — — 
Lanes. V o l u n t a r y 1106 58 38 18 16 B o t a n i c a l specimens, hones c h a r t s e t c . Board 28 7 7 3 -
L e i c s . V o l u n t a r y 196 1 1 4 _ P h y s i o l o g i c a l maps and c h a r t s . Small museum. Board 24 1 - - -
L i n e s . V o l u n t a r y 357 5 3 1 9 
Animal and p l a n t p h y s i o -
l o g y c h a r t s . A few 
models. Board 60 - - - 1 
S t a f f s . V o l u n t a r y 313 10 4 1 3 
M i c r o s c o p i c a l o b j e c t s . 
P h y s i o l o g i c a l c h a r t s and 
diagrams. Board 25 4 2 1 1 
Y orks. 
W. R i d i n g 










Apparatus f o r p h y s i o l -
ogy, microscopy. Museum. 
C h a r t s , models e t c . 
London 
Greenwich 
-do- 125 2 1 1 — As above. B o t a n i c a l p r e p a r a t i o n s . Museum 
spec imens. 23 21 9 10 
Beds. -do- 137 6 3 1 _ 1 2 - 5 
Sussex -do- 386 7 5 2 2 P h y s i o l o g y and n a t u r a l h i s t o r y diagrams e t c . 1U 5 2" 3 
W i l t s . -do- 317 4 3 2 2 Diagrams. 1 1 1 - A few p l a n t s . 
Warwick. -do- 430 4 4 1 9 
C h a r t s , models, maps, 
e t c . f o r p h y s i o l o g y . 
B o t a n i c a l specimens. . . 
Museum e t c . 
21 20 13 3 
3E Only N a t u r a l H i s t o r y m a t e r i a l e t c . i s i n c l u d e d i n t h i s column. 
( l ) Cross Commission. 1886. F i n a l R e p o r t . 
-223-
The Code of 1880 had a l l o w e d n a t u r a l h i s t o r y , amongst o t h e r 
s u b j e c t s , t o be i n c l u d e d i n the c l a s s s u b j e c t l i s t i n which 
s c h o l a r s were not i n d i v i d u a l l y examined. M i c h a e l Sadler 
n o t e d , however, t h a t the new s u b j e c t s were n o t t a k e n up 
t o any g r e a t e x t e n t and t h a t i n the year ending 31st August 
1882 n a t u r a l h i s t o r y was t a u g h t i n o n l y e l e v e n i n s t a n c e s , 
domestic economy i n e i g h t , c h e m i s t r y i n two and a g r i c u l t u r e 
i n one s c h o o l . ( l ) Of t h i s p e r i o d , Frank Smith s t a t e s : -
"Yet science and handwork c o u l d g a i n no entrance 
i n t o t h e schools of the ' e i g h t i e s . The f i f t y - o n e 
s chools which o f f e r e d elementary science as a c l a s s 
s u b j e c t i n 1884 had a c t u a l l y d w i n d l e d to t h i r t y - t w o 
i n 1890, and the s m a l l number of p u p i l s who o f f e r e d 
science as a s p e c i f i c s u b j e c t showed l i t t l e change 
t h r o u g h o u t the decade. Moreover, science t e a c h i n g , 
which was i n t e n d e d t o c o r r e c t the p r e v a l e n t l e a r n i n g 
by r 8 t e , was one of i t s w o r s t examples."(2) 
The i n c r e a s e i n science t e a c h i n g , as t a b u l a t e d o v e r l e a f , 
i n the 1890's was p a r t l y due t o the Reports of the Cross 
Commission and t h e i r i n s i s t e n c e t h a t science ought t o p l a y 
an i m p o r t a n t r o l e i n elementary e d u c a t i o n and p a r t l y , as 
a Report of the Board of E d u c a t i o n phrased i t : 
"The a t t e m p t made i n the Code of 1882 t o encour-
age g e n e r a l 'elementary s c i e n c e ' met w i t h l i t t l e suc-
cess u n t i l the r e l a x a t i o n , i n the Code of 1890, of 
the r u l e r e q u i r i n g E n g l i s h t o be the f i r s t c h o i c e i n 
'c l a s s s u b j e c t s ' . From t h e date of t h i s a l t e r a t i o n 
the growth i n the number of schools t a k i n g Elementary 
Science was remarkable " ( 3 ) 
A f t e r 1895, o b j e c t lessons were made compulsory f o r 
Standards 1 , I I and I I I ; i n 1897 sc h o o l g a r d e n i n g was i n -
t r o d u c e d as a p a r t of a g e n e r a l e d u c a t i o n r a t h e r t h a n be-
( 1 ) Op. c i t . P. 58. (See a l s o Appendix 4 ) . 
(2 ) Smith. Op. c i t . P. 323. 
(3 ) Board of E d u c a t i o n R e p o r t . 1910-11. P. 28. 
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i n g used i n a p u r e l y u t i l i t a r i a n manner and when, i n 1900, 
the system of b l o c k g r a n t s t o r e p l a c e s u b j e c t g r a n t s was 
i n t r o d u c e d gardening s t i l l c a r r i e d a separate g r a n t ; i n 
1902, f o r i n s t a n c e , the g r a n t was earned by 4,359 c h i l d r e n 
i n 289 s c h o o l s . ( l ) A f t e r 1903, o b s e r v a t i o n lessons and 
n a t u r e s t u d y were i n c l u d e d amongst the o r d i n a r y s u b j e c t s ' 
of s e c u l a r i n s t r u c t i o n . ( 2 ) 
Birchenough makes some g e n e r a l comments about the ob-
j e c t l e s s o n : 
"The demand f o r i n s t r u c t i o n i n science and f o r 
a more p r a c t i c a l e d u c a t i o n r e s u l t e d i n i n c r e a s e d a t t e n -
t i o n b e i n g p a i d t o o b j e c t lessons and lessons on 
common t h i n g s i n the lower p a r t of the s c h o o l , 
But the i n s t r u c t i o n was commonly'nothing b u t words.' 
The presence of an o b j e c t or p i c t u r e was supposed t o 
b r a i s e a hackneyed and r a m b l i n g d i s c o u r s e t o the l e v e l 
of a 'new method', and the performance of a few ' c l a s s 
d e m o n s t r a t i o n s ' t o t r a n s f o r m the memorising of a 
h i g h l y s y s t e m a t i s e d and a r i d a r r a y of f a c t s i n t o a 
course of s c i e n t i f i c t r a i n i n g . * ' ( 3 ) 
G. A. N. Lowndes w r i t e s about t h e o b j e c t lessons i n the 
f o l l o w i n g manner: 
"These o b j e c t lessons were s t r o n g l y advocated by 
t h e i r L o r d s h i p s , and from 1895 onwards a m i s c e l l a n y 
of o b j e c t s of t r u l y a l a r m i n g v a r i e t y began t o f i n d 
t h e i r way i n t o the s c h o o l s ' museum cupboards. I n 
the case of urban schools or t h e remoter r u r a l schools 
a b i r d ' s nest f u l l of a s s o r t e d eggs was u s u a l l y the 
piece de r e s i s t a n c e , but s t u f f e d dogs and even a l l i -
g a t o r s were not unknown P r o b a b l y , however, few 
developments i n e d u c a t i o n d u r i n g the l a s t decade of 
the n i n e t e e n t h c e n t u r y e x e r c i s e d a g r e a t e r i n f l u e n c e 
i n changing the a t t i t u d e of c h i l d r e n t o t h e i r work,"(4) 
( 1 ) I b i d . P. 12 onwards. 
( 2 ) I b i d . 
(3 ) Birchenough. Op. c i t . P. 307. 
( 4 ) Lowndes. Op, c i t . P. 35. 
J 
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Another comment i s t h a t of R. F. Shove, w r i t t e n i n 'The 
School Nature Study J o u r n a l ' : -
"Before the days of the p i o n e e r s . ( o f school 
n a t u r e s t u d y ) ... i n the n i n e t e e n t h c e n t u r y a s u b j e c t 
known as 'Object Lessons' e x i s t e d f o r the younger 
c h i l d r e n . But these lessons u s u a l l y d e a l t w i t h d i s -
connected t o p i c s , and though a f e a t h e r and a s p i d e r , 
an onion and a b u t t e r c u p p r o b a b l y formed p a r t of the 
environment of the p r i m a r y s c h o o l c h i l d and specimens 
may have been p r o v i d e d f o r i n d i v i d u a l o b s e r v a t i o n , 
y e t c o n t i n u o u s b i o l o g i c a l i n t e r e s t must have been l a c k -
i n g and f u r t h e r , the t e a c h e r ' s background of knowledge 
was p r o b a b l y v e r y meagre. The t e a c h e r s of 'Object 
Lessons' may have i m p a r t e d u s e f u l i n f o r m a t i o n and 
aroused a c e r t a i n amount of c u r i o s i t y and wonder, b u t , 
as we s h a l l see, t h e i r aims were f a r removed from 
those of the p i o n e e r s of Nature S t u d y . " ( l ) 
These passages w r i t e the e p i t a p h of the O b j e c t Lesson. 
On the one hand, a l t h o u g h the idea of i n t r o d u c i n g sciences 
i n t h i s way by some a c t u a l ' c o n t a c t ' between c h i l d r e n and 
the t h i n g s of t h e i r environment was i n d i r e c t c o n t r a s t t o 
the c a t e c h e t i c a l methods h i t h e r t o .employed or t o the book 
r e a d i n g or c h a n t - l e a r n i n g methods used i n these and o t h e r 
s u b j e c t s of s c hool c u r r i c u l a , i n p r a c t i c e the system con-
t a i n e d the seeds of i t s own d e s t r u c t i o n . A f t e r the 1850's, 
as the o b j e c t lessons i n c r e a s e d i n p o p u l a r i t y , i t was con-
s i d e r e d s u f f i c i e n t t o b r i n g more and more o b j e c t s i n t o the 
classroom u n t i l the c h i l d r e n were f a c e d w i t h a m u l t i p l i c i t y 
of t h i n g s and r a r e l y were they a l l o w e d t o observe them p r o -
p e r l y i n a t r u e s c i e n t i f i c manner. H a r d l y ever were t h e i r 
senses i n v o l v e d i n a p p r e c i a t i n g leaves and t w i g s and a n i -
mals ( t h e l a t t e r most o f t e n dead and s t u f f e d ) and t o o o f t e n 
( l ) R. F. Shove. 'The School Nature Study J o u r n a l . ' 
No. 191. V o l . 48. A p r i l 1953. P. 19. 
• J 
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t h e r e was l i t t l e or no s c i e n t i f i c sense of c o n t i n u i t y i n 
the o b j e c t s and the lessons p r e s e n t e d t o them. I n s h o r t , 
the system of t e a c h i n g the sciences was u n s c i e n t i f i c . The 
lessons were p r e s e n t e d , m a r s h a l l e d and d e l i v e r e d , by many 
t e a c h e r s , i n the manner of a d r i l l . I t i s w o r t h n o t i n g 
t h a t some t r a i n i n g i n the methods of science t e a c h i n g o n l y 
became compulsory f o r s t u d e n t s i n t r a i n i n g c o l l e g e s i n 
1904 and t h a t i t i s compulsory no l o n g e r . 
One of the p i o n e e r s of school n a t u r e study t e a c h i n g 
was Dr. L. C. M i a l l and Miss McDonald s t u d i e s h i s work i n 
some d e t a i l : 
"The g r e a t e s t i n f l u e n c e i n the t e a c h i n g of n a t u r a l 
h i s t o r y , e s p e c i a l l y i n i t s e a r l y s t a g e s , was e x e r t e d 
by Dr. L o u i s Compton M i a l l , P r o f e s s o r of B i o l o g y a t 
Leeds U n i v e r s i t y . His book on 'Object Lessons from 
N a t u r e 1 p u b l i s h e d i n 1892, e x c i t e d t h e i n t e r e s t and 
gained the a p p r o v a l of the schoolmaster as w e l l as 
of t h e p u b l i c and d i d much t o pl a c e the st u d y of elem-
e n t a r y n a t u r a l h i s t o r y , or Nature Study, as i t was 
c a l l e d , on a sound s c i e n t i f i c b a s i s i . e . of c l o s e 
o b s e r v a t i o n of Nature 
The whole burden of h i s argument was t o prove 
t h a t Nature Study per se was the best i n t r o d u c t i o n t o 
mature s c i e n t i f i c e x p l a n a t i o n i n whatever branch the 
p u p i l m i g h t e v e n t u a l l y s p e c i a l i s e . Some t e a c h e r s , 
however, d i d not f u l l y u n d e r s t a n d t he way i n which t he 
s u b j e c t s h o u l d have been t r e a t e d i n or d e r t o produce 
the b e s t e f f e c t s . So f o r some y e a r s , n a t u r e s t u d y , 
i n i t s e a r l y s t a g e s , remained t o o much a m a t t e r of 
books and too l i t t l e a m a t t e r of pe r s o n a l o b s e r v a t i o n 
and e x p e r i m e n t ; i t was t r e a t e d t oo much as f o r m a l 
s p e c i a l i s e d s c i e n c e , and i t s m a t e r i a l was f a r too 
l i t t l e drawn from t he c h i l d r e n ' s own s u r r o u n d i n g s . 
The p l e a f o r the wide r use of n a t u r e s t u d y i n e a r l y 
e d u c a t i o n was not t o produce, or be g i n t o produce, men 
and women of s c i e n c e , but t o produce i n c h i l d r e n a 
keener and more i n t e l l i g e n t i n t e r e s t i n the t h i n g s o f 
Nat u r e , which l a y c l o s e t o them and a l l around them. 
The aim was t o c r e a t e a c e r t a i n tone and a t t i t u d e of 
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mind r a t h e r than l e a r n e d i n s t r u c t i o n . 1 1 ( 1) 
So g r e a t was the e f f o r t t h a t was put i n t o n a t u r e study 
t e a c h i n g a t t h e b e g i n n i n g of the t w e n t i e t h c e n t u r y t h a t a 
Nature Study Conference was h e l d i n 1002 i n o r d e r t o draw 
t o g e t h e r i n t e r e s t e d t e a c h e r s and show t h e i r p u p i l s ' work. 
The Conference d i r e c t e d a t t e n t i o n t o the types of work-
schemes t h a t c o u l d be u n d e r t a k e n i n b o t h secondary and elem-
e n t a r y s c h o o l s . At the L i v e r p o o l G i r l s ' High S c h o o l , the 
r e s u l t s of 'Nature Lessons' about buds and s e e d l i n g s were 
shown, specimens from the c h i l d r e n s * gardens and the p l a n t s 
i n an aquarium were e x h i b i t e d ; the development of t a d p o l e s 
had been s t u d i e d and s i l k w o r m s , caddis l a r v a e and newts 
had been observed. A t Sexey's Trade School. B r u t o n , n a t u r e 
study was a compulsory s u b j e c t f o r the boys and was used 
t o " c u l t i v a t e the powers of o b s e r v a t i o n and e x p r e s s i o n " 
and t h e r e was one master whose f u l l t i m e was' devoted t o 
t e a c h i n g i t . ( 2 ) 
Nature Study at the Combe H i l l School, Westerham, was 
t a u g h t i n o r d e r t o "arouse i n t e r e s t i n a l l n a t u r a l pheno-
mena and t o f o s t e r the s p i r i t of e n q u i r y , " and i t was f u r -
t h e r r e p o r t e d of the t e a c h i n g a t t h i s school t h a t , 
"Brush-work i s r e s o r t e d t o as a simple and e f f e c -
t i v e means of r e p r e s e n t i n g t h e . b e a u t y of which they 
become conscious i n t h e course of t h e i r s t u d y . " ( 3 ) 
( 1 ) R. M. McDonald. Op. c i t . P. 124 and 126. 
( 2 ) 'Report o f ' t h e Nature Study E x h i b i t i o n and Conferences'. 
1903. Pp. 34-35. 
( 3 ) I b i d . 
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At t h e Ruakin School Home, Heacham-on-Sea, the Report 
noted t h a t i t was the p r a c t i c e o f the master 
" t o t e l l the c h i l d r e n as l i t t l e as p o s s i b l e , 
t o make them see and t h i n k as much as p o s s i b l e , and 
t o s u p p l y them w i t h a key t o a l l f u t u r e problems, f o r 
t o t r a i n c h i l d r e n t o reason i n one s u b j e c t i s t o t r a i n 
them t o reason i n a l l . " ( l ) 
A t t h i s s c h o o l p l a n t l i f e was s t u d i e d i n " f i e l d and garden", 
i n s e c t s , b i r d s and o t h e r animals were watched "on the spot 
w i t h spade or n o t e - and sketch-book i n hand. Each c h i l d , 
i f i t so d e s i r e , may have i t s own l i t t l e garden p l o t . " 
Fets were encouraged so t h a t the c h i l d r e n c o u l d g a i n from 
them f i r s t - h a n d knowledge of animals which c o u l d t h e n be 
c o r r e l a t e d w i t h the p h y s i o l o g y lessons g i v e n i n the school 
about t h e i r own bo d i e s . ("2) 
The g i r l s of the Streatham High School made, i n the 
j u n i o r f orms, o b s e r v a t i o n s on t h e l i f e h i s t o r i e s of p l a n t s 
and a n i m a l s , manufactured n a t u r e c a l e n d a r s , performed some 
e c o l o g i c a l s u r v e y s , and p a i n t e d p i c t u r e s of some of the 
animals and p l a n t s found i n the s c h o o l garden. At Dulwich 
Hamlet School, moths and b u t t e r f l i e s were r e a r e d , and the 
C h i s e l h u r s t Board School. O r p i n g t o n , had o r g a n i s e d i t s 
lessons so t h a t t h e c h i l d r e n of each Standard c o u l d keep 
t h e i r own garden.(3) 
The Puttenham N a t i o n a l School, near G u i l d f o r d , 
r e p o r t e d : -
( 1 ) I b i d . P. 36. 
( 2 ) I b i d . 
( 3 ) I b i d . P. 50. 
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"The a c t u a l method employed i s t h a t of a monthly 
s t r o l l f o r purposes of o b s e r v a t i o n , and lessons on 
p l a n t l i f e of an e x p e r i m e n t a l n a t u r e i n s c h o o l . Out-
o f - d o o r s , i n s p r i n g and summer, c h i l d r e n are t a u g h t : 
( i ) t o r e c o g n i z e t r e e s by t h e i r l e a v e s , bark and 
g e n e r a l " o u t l i n e ; ( i i ) t o watch the buds open and t h e i r 
p o s i t i o n on the branch; ( i i i ) methods of f e r t i l i z a t i o n 
by i n s e c t s , . w i n d , or s e l f . D a i l y notes of a n y t h i n g 
s t r i k i n g t o the c h i l d , which he may have observed f o r 
h i m s e l f , are e n t e r e d i n e x e rcise-books t o g e t h e r w i t h 
essays on the s t r o l l s , barometer and thermometer r e a d -
i n g s , and so f o r t h . " ( l ) 
The Report c o n t a i n s many more examples of the work t h a t 
many v a r i e d t y p e s of s c h o o l , r u r a l and urban, p u b l i c and 
e l e m e n t a r y , were d o i n g . I n S t o c k p o r t . f o r i n s t a n c e , the 
geography of the town was i n v e s t i g a t e d and v i s i t s t o l o c a l 
c o a l mines and q u a r r i e s r e v e a l e d f o s s i l s which were e a g e r l y 
probed. 
By drawing a t t e n t i o n t o t h i s work, however fragmen-
t a r y some of i t may have been, the Conference was respon-
s i b l e f o r a s o r t of c r y s t a l l i s a t i o n of the r e s u l t s of the 
e f f o r t s t h a t were g o i n g on. P r o f e s s o r M i a l l h e l d a course 
i n Nature Study f o r t e a c h e r s and l e c t u r e r s a t the Royal 
Col l e g e of Science i n 1904.(2) The course was designed i n 
o r d e r t o show how c h i l d r e n c o u l d i n v e s t i g a t e o b j e c t s from 
n a t u r e i n a s c i e n t i f i c manner and a l s o to g i v e i n f o r m a t i o n 
about such t h i n g s t o t h e s t u d e n t s . Miss McDonald w r i t e s : 
"There were no l e c t u r e s , no e x p l a n a t i o n s were 
g i v e n i n advance, and the p r a c t i c a l work on which the 
lessons were founded were always taken f i r s t . " ( 3 ) 
Somewhat n a t u r a l l y , t h e r e were c r i t i c s of the new 
( 1 ) Op. c i t . P. 52. 
( 2 ) M c D o n a l d . Op. c i t . P. 136. 
(3 ) I b i d . See also Board of E d u c a t i o n Report 1903-04. P.19. 
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ideas and i d e a l i s m . A. W. Newton w r i t e s , i n 'The E n g l i s h 
Elementary School': 
"Since 1906, I have seen a g r e a t d e a l of what i s 
now c a l l e d ' n a t u r e s t u d y ' , and of t h i s t h e r e was v e r y 
l i t t l e i n London i n 1906. The te r m n a t u r e study i s 
not used as the e q u i v a l e n t of s c i e n c e ; nor i s i t the 
e q u i v a l e n t of botany and zo o l o g y , though t h e n a t u r e 
s t u d e n t i s concerned almost e n t i r e l y w i t h p l a n t s and 
animals,' m a i n l y w i t h p l a n t s . I t i s r a t h e r hard t o 
g i v e an a c c u r a t e d e f i n i t i o n . The promoters of n a t u r e 
s t u d y , however, seem d e s i r o u s t h a t c h i l d r e n should be 
encouraged t o observe p l a n t s and animals f o r them-
s e l v e s , t o r e c o r d t h e i r o b s e r v a t i o n s i n n o n - t e c h n i c a l 
language, and t o reason on these Endless o b j e c t s 
a r e , of course, open t o o b s e r v a t i o n , and no one w i l l 
deny t h a t t o d i r e c t c h i l d r e n s 1 o b s e r v a t i o n s i n t o a 
proper channel i s a worthy aim, or t h a t t h e r e are 
te a c h e r s who can do t h i s s u c c e s s f u l l y . N e v e r t h e l e s s , 
we may doubt t he u t i l i t y of a g r e a t d e a l which goes 
on under the head of n a t u r e s t u d y . To b e g i n w i t h , i t 
i s a q u e s t i o n whether o b s e r v a t i o n should h o t be spon-
taneous r a t h e r t h a n o r g a n i s e d . A good de a l i s t o be 
B a i d f o r the view t h a t we sho u l d abandon f o r m a l lessons 
on n a t u r e s t u d y , b u t p r o v i d e s c h o o l r e f e r e n c e books, 
i n which c h i l d r e n may look up fact's about which they 
are a n x i o u s , and f i n d v e r i f i c a t i o n s of t h e i r own obser-
v a t i o n s . Granted t h a t o b s e r v a t i o n should be or g a n i s e d 
and d i r e c t e d , i t may be q u e s t i o n e d whether t h i s can 
be done by any person who has not s t r o n g i n n a t e i n t e r -
e s t s i n p l a n t s , or anim a l s , or b o t h . When t h e sub-
j e c t which our f o r e f a t h e r s c a l l e d n a t u r a l h i s t o r y i s 
d i s t a s t e f u l t o t h e t e a c h e r , as i t . o f t e n i s , i t seems 
unwise t o make him dea l w i t h i t . We cannot i m p l a n t 
i n him t h e i n s t i n c t s of the n a t u r a l i s t . 
The R e g u l a t i o n s of the Board, as has been e x p l a i n e d , 
do n o t a c t u a l l y impose n a t u r e s t u d y on any s c h o o l . 
But custom i s sometimes, a harder master t h a n law, and 
na t u r e study lessons are o f t e n g i v e n , j u s t as were the 
o l d o b j e c t l e s s o n s , n o t because the t e a c h e r wants t o 
give them, b u t because he t h i n k s he s h o u l d , and because 
o t h e r t e a c h e r s g i v e them 
On the whole, w h i l s t I would not f o r one moment 
suggest t h a t a l l n a t u r e study s h o u l d be banished from 
elementary s c h o o l s , I do m a i n t a i n t h a t no one would 
s u f f e r i f a g r e a t deal of i t were t o d i s a p p e a r . I 
b e l i e v e t h a t many t e a c h e r s h o l d t h i s v i e w . " ( l ) 
( l ) A. W. Newton. 'The E n g l i s h Elementary School.' 1919 
P. 131 and f o l l o w i n g . i 
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There i s , of co u r s e , a tremendous amount of t r u t h i n 
what Newton says. Even t o d a y , n a t u r e study lessons are 
taken by p r i m a r y school t e a c h e r s who have v e r y l i t t l e t r a i n -
i n g , i f any, i n the s u b j e c t and many of them f e e l o b l i g e d 
t o do so even though t h e y have no i n t e r e s t a t a l l . That 
t h i s i s t r u e of a l l s u b j e c t s does n o t le s s e n t he v a l i d i t y 
of the p o i n t . Because of the n a t u r e of the s c i e n c e s , t h r e e 
t h i n g s are v i t a l i n t h e i r t e a c h i n g : f i r s t t h a t the te a c h e r 
be e n t h u s i a s t i c or a t l e a s t i n t e r e s t e d i n what he or she i s 
t e a c h i n g ; second t h a t t h e teacher s h o u l d have some f a c t u a l 
knowledge of t h e t o p i c , and i t i s p r e f e r a b l e t h a t t h i s s hould 
be f i r s t - h a n d 'knowledge, n o t m a t e r i a l g a t h e r e d from h a s t y 
book-reading; and, l a s t l y , t h a t t h e methods of t e a c h i n g t h a t 
p a r t i c u l a r science s h o u l d be u n d e r s t o o d . Newton's r e f e r -
ence t o the c h i l d r e n v e r i f y i n g t h e i r own o b s e r v a t i o n s from 
books seems p o i n t l e s s i f the t e a c h e r cannot make them s u f f i -
c i e n t l y e n t h u s i a s t i c , or channel t h e i r i n t e r e s t . I t would 
be b e t t e r by f a r i f i t were p o s s i b l e f o r e l e m e n t a r y schools 
t o have on t h e i r s t a f f s one s p e c i a l i s t t o d i r e c t these 
s t u d i e s t h r o u g h o u t t he s c h o o l , r a t h e r t h a n t o have the c l a s s 
t e a c h e r s a l l a t t e m p t i n g t o teach m a t e r i a l about which t h e y 
care not a j o t , f o r n a t u r e study i s , par e x s e l l e n c e , a 
t o p i c w i t h i t s own i n t r i n s i c v i t a l i t y and f a s c i n a t i o n and 
i t i s as v u l n e r a b l e as any o t h e r t o b o r i n g , a r i d and d i s i n -
t e r e s t e d t e a c h i n g . 
The Board of E d u c a t i o n , a t t e m p t e d t o put some of these 
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p o i n t s i n i t s 'Suggestions to Teachers'; i n 1905 observa-
t i o n lessons were lauded as a valuable, means of t e a c h i n g 
p u p i l s t o observe a c c u r a t e l y , t o enable them t o compare and 
c o n t r a s t f a c t u a l m a t e r i a l , t o add t o t h e i r g e n e r a l knowledge 
and t h e i r a b i l i t y t o use t h e E n g l i s h language w i t h some 
f a c i l i t y and concern and t o whet t h e i r a p p e t i t e s f o r the 
study of a n i m a l 8 and p l a n t s . A s e r i e s of e x t r a c t s from the 
Board, of Edu c a t i o n ' s Handbook (1905) which serve t o i l l u s -
t r a t e t h e i r b e l i e f s c o n c e r n i n g the n e c e s s i t y of t e a c h i n g 
from r e a l t h i n g s , and of a l l o w i n g c h i l d r e n t o make f i r s t -
hand o b s e r v a t i o n s from Nature are g i v e n i n Appendix 8. 
(See Pp.319-. ) • These e x t r a c t s c o n t a i n a c l e a r d i r e c t i v e 
t h a t the b e g i n n i n g s of what i s c a l l e d s c i e n t i f i c t h i n k i n g 
are t o be i n c u l c a t e d so t h a t n a t u r e study i s not o n l y a 
p a r t of a l i b e r a l e d u c a t i o n b u t a means t o an end of encour-
a g i n g t h e processes of l o g i c a l t h o u g h t . However, as a 
r e s u l t of P r o f e s s o r P i a g e t ' s work t h e chances of success, 
a t the J u n i o r school l e v e l , of d e v e l o p i n g l o g i c a l t h i n k i n g 
by any t r a i n i n g would be q u e s t i o n e d nowadays. Even so, the 
p r a i s e w o r t h i n e s s of some of these statements i s not t o be 
q u e s t i o n e d : U n f o r t u n a t e l y the p u h l i c elementary schools 
were not and, i n g e n e r a l , s t i l l are n o t , engaged i n t e a c h -
i n g , as P r o f e s s o r Henslow was, from t h e book of N a t u r e . I t 
i s e a s i e r , i n the 1960's, t o preach t o the c o n v e r t e d b u t 
i t i s s u r p r i s i n g how o f t e n the c h i l d r e n i n the j u n i o r schools 
are b e l i e v e d t o have been i n t h r i l l i n g and u s e f u l c o n t a c t 
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w i t h Nature as a r e s u l t of an o c c a s i o n a l walk and a look 
a t a n a t u r e t a b l e . 
"The e s s e n t i a l t h i n g s are two; t o secure abund-
ant p e r s o n a l f i r s t - h a n d e x p e r i e n c e f o r the c h i l d r e n , 
and t o g i v e them many e x p e r i m e n t s ; the t e a c h e r s h o u l d 
choose h i s s u b j e c t and b u i l d up h i s course t o secure 
these fundamentals As the choice of s u h j e c t 
i s so wide, and as the s p i r i t of t e a c h i n g i s every -
t h i n g , the s u b j e c t should r e p r e s e n t the i n d i v i d u a l i t y 
of the te a c h e r I t i s o n l y when a man has made 
a s u b j e c t h i s own t h a t he teaches i t v i v i d l y and w i t h 
a u t h o r i t y Whatever t h e s u b j e c t s e l e c t e d , i f 
Nature Study i s t o have i t s f u l l v a l u e i n the s c h o o l , 
i t must be i n v i r t u e of the s p i r i t i n which t he t e a c h e r 
goes t o work; he must c o n t i n u a l l y ask h i m s e l f whether 
h i s t e a c h i n g proceeds from t he t h i n g , whether i t i s 
designed t o encourage o b s e r v a t i o n and t h i n k i n g i n h i s 
c h i l d r e n , t o make t h e i r minds a c t i v e and not merely 
r e c e p t i v e , whether i t i s e x p e r i m e n t a l enough, whether 
i t i s f i r s t h a n d . " ( l ) 
I n 1916, the Thomson Committee made some v a l i d p o i n t s 
about elementary school science t e a c h i n g when the Committee 
r e p o r t e d : 
" I n secondary e d u c a t i o n we have r e c o g n i s e d two 
stages - a p e r i o d of g e n e r a l e d u c a t i o n and the stage 
of s p e c i a l i s a t i o n . The ele m e n t a r y schools proper 
s h o u l d , from t h e i r e s s e n t i a l n a t u r e , never reach 
the second of these p e r i o d s , which belongs t o the 
schools of the secondary grade, t o c o n t i n u a t i o n 
c l a s s e s and t o t e c h n i c a l s c h o o l s . The elementary 
s c h o o l , however, serves as a p r e p a r a t i o n f o r these 
subsequent s t a g e s , and b o t h i n i t s own c h a r a c t e r as 
p r o v i d i n g g e n e r a l e d u c a t i o n and a l s o i n i t s f u n c t i o n 
as a p r e p a r a t o r y school i t should i n c l u d e i n i t s c u r -
r i c u l u m t he t e a c h i n g of Science i n a simple and s u i t -
able f o r m . T h i s should n o r m a l l y i n c l u d e n a t u r e study 
and should be supplemented by i n s t r u c t i o n i n element-
ary p r a c t i c a l w o r k . " ( 2 ) 
However, a f t e r t h e recommendations of the Hadow Committee 
i n 1926, t h e r e was a r e a p p r a i s a l of t h e stages i n s c h o o l i n g ; 
The Report of t h a t Committee recommended t h a t t h e r e s h o u l d 
( 1 ) Board of E d u c a t i o n . 'Suggestions f o r the c o n s i d e r a t i o n 
of Teachers i n P u b l i c Elementary Schools.' 1905. 
Pp. 46 onwards. 
(2) Thomson Committee. Op. c i t . P. 107. 
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be a break i n school l i f e a t 'eleven p l u s ' ; c h i l d r e n younger 
t h a n t h i s ' would a t t e n d Primary School and t h e i r s c h o o l i n g 
a f t e r t h a t age would form a secondary stage. T h i s secon-
dary e d u c a t i o n ( i n "Modern" and "Grammar" schools and "Sen-
i o r Classes" e t c . ) was t o be adapted so as to f i t the a p t i -
tudes and needs of a l l the p u p i l s who e n t e r e d t h e p o s t -
p r i m a r y age range. Thus, w h i l s t Grammar Schools should 
p r o v i d e a m a i n l y academic c u r r i c u l u m i n terms of l i t e r a r y 
and s c i e n t i f i c s u b j e c t s , the Modern Schools were t o concern 
themselves w i t h a " r e a l i s t i c " and p r a c t i c a l e d u c a t i o n , i n 
the main, f o r the b e n e f i t of the m a j o r i t y of c h i l d r e n . As 
t h i s scheme began t o be implemented so t h e r e was a tendency 
f o r p r e p a r a t o r y work i n the n a t u r a l sciences to become a 
f e a t u r e more of the p r i m a r y t h a n of the secondary s c h o o l s . 
I n the l a t t e r , t h e r e came about a r e l i a n c e on the t e a c h i n g 
of g e n e r a l science ( e s p e c i a l l y some rudiments of p h y s i c s , 
c h e m i s t r y and the a p p l i e d s c i e n c e s ) s i n c e i t was f e l t t h a t 
t h i s would, prove u s e f u l t o p u p i l s whose a b i l i t i e s l a y , 
not so much i n a b s t r a c t academics, but i n m a s t e r i n g more 
p r a c t i c a l s k i l l s . The r e s u l t has been t h a t many c h i l d r e n 
a f t e r h a v i n g had some n a t u r e work i n the j u n i o r school 
never meet i t a g a i n w h i l s t those who go to grammar schools 
o n l y r e c e i v e some s m a t t e r i n g of i t as a p a r t of a g e n e r a l 
or elementary science course i n the j u n i o r f orms. We have 
now become c o n d i t i o n e d t o the idea t h a t n a t u r e study i s 
r e a l l y o n l y s u i t a b l e f o r young c h i l d r e n . 
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I n an a r t i c l e i n 'School Nature Study', Kenneth 
Richmond w r i t e s : 
" I n the f i e l d of e d u c a t i o n a l t h e o r y and p r a c t i c e 
we seem t o be w i t n e s s i n g t he l a s t stages of a double 
c o n f l i c t - on the one hand between an o l d - e s t a b l i s h e d , 
l i t e r a r y t r a d i t i o n and the more r e c e n t emphasis upon 
a c u r r i c u l u m ' i n terms of experie n c e and a c t i v i t y , ' 
on t he o t h e r between a methodology which saw i t s f i r s t 
d u t y as the conveying of a c e r t a i n body of i n f o r m a t i o n 
and one which conceives i t to be n o t h i n g l e s s t h a n the 
n u r t u r e of p e r s o n a l , g r o w t h . Though i n t e r r e l a t e d , the 
two c o n f l i c t s are q u i t e d i s t i n c t and i t i s i m p o r t a n t 
t h a t t hey should be kept so. The f i r s t a f f e c t s the 
c o n t e n t of e d u c a t i o n . The second r e p r e s e n t s the much 
more fundamental d i f f e r e n c e between ' j u g - a n d - b o t t l e 
t e a c h i n g ' , as i t has been not i n a p t l y c a l l e d , and what 
i s u s u a l l y r e f e r r e d t o as the ' c h i l d - c e n t r e d i d e a ' . " ( l ) 
I n t h i s a r t i c l e , the a u t h o r goes on t o d i s c u s s t he place 
of Nature study i n the schools and p o i n t s out some of the 
f a l l a c i e s and assumptions t h a t have been made i n a d v o c a t i n g 
i t s i n c l u s i o n i n the s c h o o l s y l l a b u s e s . Because I c o n s i d e r 
the a r t i c l e t o be a shrewd one I wish t o i n c l u d e , a t l e n g t h , 
some q u o t a t i o n s from i t . Mr. Richmond p o i n t s out t h a t the 
o b s e r v a t i o n of the environment i s a t a l l o r d e r : 
" I t i s t r u e of course t h a t most people are f a i r l y 
c l e a r i n t h e i r own minds t h a t Nature Study i s more or 
l e s s synonymous w i t h N a t u r a l H i s t o r y , but t h i s i s no 
more t h a n a t a c i t u n d e r s t a n d i n g : t h e r e i s n o t h i n g i n 
the r u l e s , so t o speak, to p r o h i b i t i t s e x t e n s i o n t o 
the w i d e r realm of n a t u r a rerum. I t i s no a c c i d e n t 
t h a t t h e c u l t of n a t u r e walks has i n many places l e d 
to the i n t r o d u c t i o n of Local S t u d i e s which, as o f t e n 
as n o t , have n o t h i n g t o do w i t h Nature Study as such. 
I f the metaphor were not so l u d i c r o u s l y i n a p t , we 
might say t h a t the t r o u b l e about Nature Study i s t h a t 
i t i s n e i t h e r f i s h nor fl e s h ' . Might we n o t do b e t t e r 
t o i n s i s t t h a t Nature Study i s concerned s o l e l y w i t h 
the a n imal and v e g e t a b l e kingdoms? No doubt, i n thus 
( l ) W. K. Richmond. 'A C r i t i q u e of School Nature Study.' 
The School Nature Study J o u r n a l . No. 187. V o l . 47. 
A p r i l 1952. P. 19. 
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l i m i t i n g i t s scope we should l a y o u r s e l v e s open t o 
new o b j e c t i o n s , b u t a t l e a s t i t would serve t o d e f i n e 
the t e r r i t o r y which Nature Study occupies i n i t s own 
r i g h t . " ( l ) 
The a u t h o r s t a t e s t h a t , w h i l s t i t may sound d e s i r a b l e t h a t 
c h i l d r e n s h o u l d know t h e i r immediate environment t h e r e i s 
no reason why t h e i r n a t u r e study t e a c h i n g should r e s t r i c t 
them to t h i s and so i g n o r e places and t h i n g s t h a t are f o r e i g n 
t o them. Thus, when f i r s t - h a n d o b s e r v a t i o n i s not p o s s i b l e , 
the ' a i d s ' t o e x c i t e m e n t , whatever t h e y may be, are par-
t i c u l a r l y u s e f u l . He examines the t h r e e assumptions, now 
grown r a t h e r hoary, t h a t Nature Study i s r e a l l y a f o r e e 
i n moral t r a i n i n g of d e s i r a b l e human q u a l i t i e s , secondly 
t h a t the s u b j e c t f o s t e r s ' i n t e l l i g e n t o b s e r v a t i o n ' and, 
t h i r d l y t h a t c h i l d r e n are n a t u r a l l y i n t e r e s t e d by the 
beauty of n a t u r e , and a l l of these he f i n d s w a n t i n g i n 
some r e s p e c t . Of the f i r s t , he w r i t e s : 
"The b e l i e f t h a t the n a t u r a l environment exer-
c i s e s a wholesome moral i n f l u e n c e on men's c h a r a c t e r 
and o u t l o o k has always been dear t o the h e a r t of the 
i d e a l i s t . L i k e o t h e r b e l i e f s , i t i s not open to i n -
t e l l e c t u a l p r o o f , b u t though i t i s f a r from b e i n g 
e x p l o d e d , we s h a l l deceive o u r s e l v e s i f we suppose 
f o r a moment t h a t the i n f l u e n c e of two or t h r e e 
hours per week devoted t o Nature Study can achieve 
any s i g n i f i c a n c e comparable w i t h t h a t which r e s u l t s 
from a permanent way of l i f e . " ( 2 ) 
Concerning the ideas of t r a n s f e r of t r a i n i n g i n h e r e n t i n . 
the concept of t e a c h i n g i n t e l l i g e n t o b s e r v a t i o n , the a u t h o r 
comments: 
(1 ) Op; c i t . P. 20. 
( 2 ) I b i d . P. 2 1 . . 
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" A f t e r a l l , does i t r e a l l y m a t t e r whether or not 
the 11 year o l d can i d e n t i f y c o r r e c t l y t h e commoner 
b i r d s and f l o w e r s ? W i l l he be any b e t t e r as a person 
f o r b e i n g able t o t e l l the d i f f e r e n c e between black 
and w h i t e p o p l a r , or to, r e c o u n t the l i f e - h i s t o r y of 
the s t i c k l e b a c k ? When we know t h a t many a d u l t s f r e e l y 
confess t h e i r i g n o r a n c e of such m a t t e r s , why should we 
r e g a r d them as i n d i s p e n s a b l e f o r the young? Questions 
of t h i s s o r t may w e l l rouse t he w r a t h of any s e l f -
r e s p e c t i n g t eacher of N a t u r e , who w i l l i n any case be 
q u i c k t o supply h i s own answers. The p o i n t i s t h a t , 
f o r b e t t e r or f o r worse, we must f a l l back on the con-
v i c t i o n t h a t the v a l u e s i m p l i c i t i n Nature Study are 
e m o t i o n a l and a e s t h e t i c r a t h e r t h a n i n t e l l e c t u a l ; and 
t h a t t h e y are best r e a l i s e d by appeals made t o the 
l e a r n e r d u r i n g h i s most f o r m a t i v e p e r i o d . An o l d s t e r 
may be i n t r o d u c e d t o the s e c r e t s of the s p i d e r ' s 
p r i v a t e l i f e and s t i l l l o ok upon i t as a h o r r i d creepy-
c r a w l y . Not so the c h i l d , whose wondrous i m a g i n a t i o n 
l i f t s the l e a r n i n g process t o a h i g h e r l e v e l of mean-
i n g . " ( 1 ) 
And of the l a s t assumption Richmond says: 
" I t makes i t appear t h a t the c h i l d i s t o the 
manner born so f a r as Nature Study i s concerned. I t 
i s m i s l e a d i n g i n t h a t i t f o s t e r s the n o t i o n t h a t the 
t e a c h i n g of Nature Study i s a s o f t o p t i o n . ..... To 
evoke a sense of wonder, t o e x c i t e the i n n o c e n t eye 
was never e x a c t l y easy, even i n the days when human 
i n v e n t i o n d i d n o t loom so l a r g e i n the c h i l d ' s imagina-
t i o n as i t does t o d a y . " ( 2 ) 
I n t h i s a r t i c l e the a u t h o r q u e r i e s t he assumptions t h a t 
have been too e a s i l y accepted. N e v e r t h e l e s s I would q u e s t i o n 
any s u p p o s i t i o n t h a t human-beings, c h i l d r e n or no, have 
l i t t l e i n t e r e s t i n n a t u r a l t h i n g s , a l t h o u g h t h e i r f e e l i n g s 
f o r the beauty of Nature may w e l l be l a t e n t and an approach 
t o Nature Study by a p p e a l i n g i n a s e n t i m e n t a l f a s h i o n t o 
blase young c h i l d r e n c o u l d w e l l w i t h e r and d i e i n the 
J u n i o r s c h o o l s t a g e . But i f the s p e c i a l i s t t e a c h e r i s 
I b i d . 
I b i d ; '. I . P. 22. 
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equipped w i t h enthusiasm and t r a i n e d t o t e a c h , then I see 
no reason why young c h i l d r e n should not b e g i n t o l e a r n an 
o b j e c t i v e approach t o the t h i n g s t h a t surround them. What 
Nature Study can and s h o u l d be able t o achieve i s some t r a i n -
i n g i n the uses of the senses b u t , w h i l s t i t may prove an 
admirable medium f o r t h i s , i t s h o u l d not be assumed t h a t 
t h i s s u b j e c t i s the o n l y one by means of which the senses 
can be used t o a p p r e c i a t e r e a l i t y . 
Mr. Richmond's a r t i c l e provoked some immediate r e s -
ponse i n the columns of 'The School Nature Study J o u r n a l ' . 
T h i s t l e Y. H a r r i s w r i t e s t h a t Nature Study, 
" s h o u l d a f f o r d c h i l d r e n an o p p o r t u n i t y of 
d i s c o v e r i n g a l i t t l e of the i n t e r e s t i n g n a t u r a l w o r l d 
i n which t h e y l i v e . I t m a t t e r s v e r y l i t t l e , I t h i n k , 
what aspects of the environment t h e c h i l d s t u d i e s , 
f o r most, i f not a l l of i t i s of a b s o r b i n g i n t e r e s t 
t o him. I t m a t t e r s a g r e a t d e a l t h a t he s h o u l d be 
g i v e n t h e o p p o r t u n i t y of l e a r n i n g how t o i n v e s t i g a t e , 
of c o l l e c t i n g evidence of t h i s or t h a t n a t u r e , t o 
a t t e m p t t o s o l v e problems and t o draw c o n c l u s i o n s i n 
the l i g h t of t h a t c o l l e c t e d evidence. I t m a t t e r s v e r y 
l i t t l e whether the f i e l d of i n v e s t i g a t i o n i s g e o g r a p h i -
calorbio l o g i c a l - i t i s always the method of i n v e s t i -
g a t i o n t h a t i s s i g n i f i c a n t . " ( 1 ) 
Miss H a r r i s makes a f u r t h e r comment about t h i s s u b j e c t i n 
answer t o Richmond's state m e n t t h a t , i n a modern w o r l d , 
c h i l d r e n have a g r e a t e r i n t e r e s t i n mechanical t h i n g s t h a n 
they have i n N a t u r e . Miss H a r r i s n o t e s : 
" T h i s , I t h i n k , i s the essence of Nature Study -
the i n t e r e s t and v a l u e of the commonplace. The em-
phasis can be, and, I t h i n k s h o u l d be, not on the 
e m o t i o n a l and a e s t h e t i c ( w h i c h a r e , I t h i n k , developed 
as a c h i l d t a kes s a t i s f a c t i o n i n h i s l e a r n i n g ) but on 
( l ) T. Y. H a r r i s . 'The School Nature Study J o u r n a l . ' 
No. 189. V o l . 47, October, 1952. P. 58. 
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the i n t e l l e c t u a l . For w r e s t l i n g w i t h problems of 
why and how i n n a t u r e should develop a q u a l i t y of 
r e a s o n i n g a b i l i t y of a h i g h o r d e r . Not t h a t Nature 
Study i s alone i n t h i s . Other s u b j e c t s can. And 
c h i l d r e n , as Mr. Richmond p o i n t s o u t , are i n t e r e s t e d 
i n mechanics and s h o u l d , t h e r e f o r e , have an o p p o r t u n i t y 
of i n d u l g i n g such i n t e r e s t s i n a 'gadgeteer age'. 
C e r t a i n l y t h e y s h o u l d . But t h e y should not be denied 
the double o p p o r t u n i t y of i n d u l g i n g both i n t e r e s t s . " ( 1 ) 
I n t h e same volume of t h a t J o u r n a l , F. J . Speakman 
w r i t e s 'A Testament of N a t u r a l H i s t o r y 1 i n answer t o 
Mr. Richmond. I n i t , he comments: 
"Mr. Richmond q u e s t i o n s t he a e s t h e t i c v a l u e of 
the s t u d y of n a t u r e to a c h i l d . I t depends on what 
you e x p e c t . The response of an a d u l t t o t h e i n f l u e n c e 
of n a t u r e i s not t h a t of the c h i l d . I have spoken 6f 
sympathy and tenderness i n the c h i l d . But t h a t same 
c h i l d , so t o r t u r e d today by an a c t of c r u e l t y , can 
tomorrow be c a l m l y c o m m i t t i n g the most c a l l o u s a c t of 
c r u e l t y . I t i s our t r a i n i n g t h a t w i l l change the l a t t e r . 
Mawkish s e n t i m e n t deceives no c h i l d ; i t i s ab-
h o r r e n t t o him. But love i s never so. And t h e g r e a t e s t 
need f o r any te a c h e r of n a t u r a l h i s t o r y , i s love 
There i s n o t h i n g e i t h e r s t u p i d or b e l i t t l i n g i n 
ha v i n g such a sense of wonder, such a love of l i f e . 
I f i t i s c h i l d l i k e , t h e n t he g r e a t e r . p i t y t h a t more 
of us are not more l i k e c h i l d r e n 
Mr. Richmond b e l i e v e s t h a t i n the modern machine-
made w o r l d we are w e l l - n i g h d e f e a t e d i n our d e s i r e and 
our e f f o r t s t o b r i n g home the l o v e of n a t u r a l t h i n g s . 
N o t h i n g i s f a r t h e r from the t r u t h . Never was the need 
so g r e a t , never I am sure t he response so g r e a t . Of 
course, we cannot r e a l l y g i v e a love of n a t u r e , t h a t 
must come from w i t h i n , but i f i t i s i n us, t h e n we 
can awaken i t . " ( 2 ) 
Kenneth Richmond's a r t i c l e i s an i m p o r t a n t one i f i t 
makes us b e g i n t o t h i n k a g a i n and q u e s t i o n the reasons we 
have come t o accep t , perhaps u n c r i t i c a l l y , f o r t e a c h i n g 
Op. c i t . P 
I b i d . P. i i 58-59. 
-240-
Nature Study. W h i l s t c h i l d r e n i n J u n i o r and I n f a n t schools 
f i n d , i n t h i s f i e l d of s t u d y , ample o p p o r t u n i t y f o r u s i n g 
t h e i r senses t o make c l a s s i f i c a t i o n s and to b e g i n t o make 
some knowledgeable o r d e r out of t h e i r s u r r o u n d i n g s i n t h i s 
way and, w h i l s t v e r y young c h i l d r e n f i n d the w o r l d mar-
v e l l o u s and b o t h they and t h e J u n i o r s have a v e r y r e a l i n -
t e r e s t i n animals and p l a n t s ( e s p e c i a l l y the f o r m e r ) , these 
are not the s o l e reasons f o r Nature Study t e a c h i n g a t 
these l e v e l s . B ut, i f e d u c a t i o n i s r e a l l y concerned w i t h 
l i v i n g and i f t h a t process aims a t the p r o d u c t i o n of a 
whole and i n f o r m e d person, i t would seem t h a t t h i s par-
t i c u l a r group of experiences of r e a l i t y t h a t we c a l l Nature 
Study must p l a y an i m p o r t a n t p a r t i n the development, n o t 
o n l y of the c h i l d , but of t h e man. 
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CHAPTER V I I 
EDUCATION FOR GIRLS 
U n t i l t h e end of. the n i n e t e e n t h c e n t u r y such t r a i n i n g 
as g i r l s r e c e i v e d was a t home i n such u s e f u l a r t s as sew-
i n g and embroidery and, i f t h e i r s t a t i o n i n l i f e w a r r a n t e d 
i t , t h e y m i g h t l e a r n a r t i s t i c p u r s u i t s l i k e music, s i n g i n g 
and dancing and household management. For a few, those w i t h 
a v o c a t i o n , t h e r e was the r e l i g i o u s e d u c a t i o n of a convent, 
and f o r some the s p e c i a l p r i v a t e governess, always a v a i l -
a b l e f o r g i r l s whose p a r e n t s were r i c h and who b e l i e v e d 
t h a t t h e i r daughters ought t o be t a u g h t some accomplish-
ments. Such a l i s t encompasses the types of e d u c a t i o n 
a v a i l a b l e f o r g i r l s u n t i l the e i g h t e e n t h c e n t u r y p r i v a t e 
schools began t o f l o u r i s h . 
Then, s i n c e marriage was t o be the c a r e e r of the 
daughters of w e a l t h y and middle c l a s s p a r e n t s , t h e schools 
c o n c e n t r a t e d on the p o l i t e accomplishments - s t u d i e s t h a t 
were g e n t e e l , ' g r a c e f u l ' and r e f i n e d . Such p r i v a t e schools 
t a u g h t French and I t a l i a n , p a i n t i n g , sewing and embroidery, 
music, s i n g i n g and d a n c i n g , the domestic a r t s , t he a r t of 
c o n v e r s a t i o n , a l l of which were u s e f u l t o an upper c l a s s 
l a d y w i t h p r e t e n s i o n s t o b e i n g able t o c o n t i n u e a conversa-
t i o n and manage a home and a husband. However, such a l i s t 
i s not e x h a u s t i v e . 
The f o l l o w i n g a d v e r t i s e m e n t spoke of o t h e r s t u d i e s : 
"Economical s c h o o l f o r Ladies - I n a most e l i g i b l e . 
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s i t u a t i o n , t e n m i l e s from town, i s a s c h o o l f o r young 
L a d i e s , formed on a p l a n , and conducted by methods 
p e c u l i a r l y advantageous both t o the p u p i l s and t h e i r 
F r i e n d s , e s p e c i a l l y those who wis h t o g i v e a t r u l y 
s o l i d e d u c a t i o n , and t o save enormous and e x t r a v a g a n t 
e x t r a charges. - The p r i c e i s o n l y S i x t e e n Guineas a 
ye a r , which i n c l u d e s board, and i n s t r u c t i o n i n E n g l i s h , 
French, Needleworks, Geography, H i s t o r y , N a t u r a l 
H i s t o r y e t c . The P r i n c i p a l w i l l r e s p e c t f u l l y a t t e n d 
t o e v ery address, or l e t t e r l e f t f o r S.K.P. a t 
Mr. Cook's, H o s i e r , near Middle-row, H o l b o r n . " ( l ) 
I n 1797, Erasmus Darwin p u b l i s h e d 'A Plan f o r the 
conduct of Female E d u c a t i o n i n Bo a r d i n g Schools,' which 
was, t o employ a w e l l - w o r n phrase, ahead of i t s time i n 
the concepts of the ideas c o n t a i n e d i n i t . Darwin w r o t e : 
"Besides the a c q u i s i t i o n of grammar, languages, 
and common a r i t h m e t i c ; and besides a knowledge of 
geography, and h i s t o r y , and n a t u r a l h i s t o r y , t h e r e 
are o t h e r s c i e n c e s , an o u t l i n e of which might be 
t a u g h t t o young l a d i e s of the c l a s s e s of the s c h o o l , 
or of more i n q u i r i n g minds, b e f o r e or a f t e r they 
leave s c h o o l , which might not o n l y a f f o r d them p r e s e n t 
amusement, but might enable them a t any f u t u r e time 
t o p r o s e c u t e any of them f u r t h e r , i f i n c l i n a t i o n and 
o p p o r t u n i t y should c o i n c i d e ; and, by e n l a r g i n g t h e i r 
sphere of t a s t e and knowledge, would o c c a s i o n them to 
be i n t e r e s t e d i n the c o n v e r s a t i o n of a g r e a t e r num-
ber and of more i n g e n i o u s men, and t o i n t e r e s t them 
by t h e i r own c o n v e r s a t i o n i n r e t u r n . " ( 2 ) 
He recommended the study of botany f o r young l a d i e s and 
t h e r e can be no doubt t h a t t h i s was a p o p u l a r s u b j e c t i n 
the p r i v a t e schools f o r g i r l s . On October 6 t h , 1803, the 
'Morning Post* c a r r i e d the f o l l o w i n g a d v e r t i s e m e n t : 
"Charles Grant, V i s c o u n t de Vaux, Author of the 
H i s t o r y of M a u r i t i u s , and of some i m p o r t a n t Geographical 
and A s t r o n o m i c a l works, and Maps, e t c . , now p u b l i s h -
i n g , has s e t t l e d h i m s e l f and h i s f a m i l y i n a h e a l t h y 
s i t u a t i o n , E l i z a b e t h - S t r e e t , Hans-square, Brompton, 
ID Morning Post. Mon. June 3 r d . 1803. Erasmus Darwin. Quoted by Charles F o s t e r , 'Erasmus 
Darwin and the Teaching of Science.' School Science 
Review. V o l . XXI P. 859. 1939. 
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where h i s Lady, who i s E n g l i s h , and h i s daughter, 
have an E s t a b l i s h m e n t , on a Plan of P r i v a t e E d u c a t i o n , 
f o r Young L a d i e s , on reasonable t e r m s , i n c l u d i n g 
French, E n g l i s h , Geography, H i s t o r y , the Elements of 
Astronomy, N a t u r a l H i s t o r y , e t c . Entrance F i v e 
Guineas " ( l ) 
The b r o t h e r s John and W i l l i a m Thompson t o g e t h e r k e p t 
t h e Grove S t r e e t Academy i n Manchester; W i l l i a m t a u g h t 
botany a t a school k e p t by the Misses Home and L l o y d i n 
Manchester i n 1832. I n t h a t y e a r , t o o , he a d v e r t i s e d a 
course of t w e l v e l e c t u r e s on botany: 
" f o r young Ladies a t h i s own House 
i l l u s t r a t e d by f r e s h and dry specimens and d r a w i n g s . " ( 2 ) 
Miss Greenberg found t h a t , out of f o r t y p r i v a t e schools f o r 
g i r l s which s p e c i f i e d the s u b j e c t s which t h e y i n c l u d e d i n 
t h e i r c u r r i c u l a , s i x o f f e r e d botany and those schools were 
a l l s i t u a t e d i n the n o r t h of England.(3) Mary Ca r p e n t e r , 
(1807-1877) who p i o n e e r e d r e f o r m s c h o o l s , kept a g i r l s ' 
p r i v a t e s c h o o l w i t h her mother and s i s t e r s i n B r i s t o l f rom 
1829 u n t i l t he 1840*8. She had d e f i n i t e ideas on the s o r t 
of s u b j e c t s t h e i r school ought t o t e a c h t o g i r l s and a t t e n -
ded l e c t u r e courses h e r s e l f i n such s u b j e c t s as n a t u r a l 
h i s t o r y , c h e m i s t r y and geology i n o r d e r t o t e a c h them t o 
o t h e r s . ( 4 ) 
A Miss W h i t w e l l k e p t a "Seminary f o r Teachers" near 
Reading, a c c o r d i n g t o her a d v e r t i s e m e n t i n 1849, a t which 
young women of 15-20 years of age c o u l d take r e a d i n g , 
w r i t i n g , a r i t h m e t i c , a n c i e n t and modern geography and 
( 1 ) Morning Post. ffihurs. Oct. 6 t h . 1803. 
( 2 ) Greenberg. Op. c i t . P. 185. 
( 3 ) I b i d . P. 184. 
( 4 ) I b i d . P. 186. 
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h i s t o r y , c h r o n o l o g y , botany and the c o n s t r u c t i o n o f maps, 
f o r which t h e charge, i n c l u d i n g board, was £20 per annum.(l) 
Some o t h e r i n s t a n c e s of P r i v a t e s c h o o l s f o r g i r l s and notes 
on the Quaker g i r l s ' s c h o o l s are i n c l u d e d i n the a p p r o p r i a t e 
c h a p t e r s . 
I n 1848, P r o f e s s o r F. D. Maurice was i n s t r u m e n t a l i n 
the f o u n d i n g of Queen's Col l e g e i n H a r l e y S t r e e t where 
l e c t u r e s were d e l i v e r e d t o young g i r l s and women. So 
nove l was t h i s i n s t i t u t i o n t h a t the whole 'tone' of the 
l e c t u r e s was r e g u l a t e d so as to ensure t h a t t h e s t u d e n t s 
were g i v e n no dangerous ideas which c o u l d cause them t o 
become d i s c o n t e n t e d w i t h t h e i r s t a t u s i n s o c i e t y . B e d f o r d 
College was endowed i n 1849 and G i r t o n was s t a r t e d i n 1869 
a t H i t c h i n by Miss Davies, a keen champion of the e d u c a t i o n a l 
r i g h t s of women, and moved t o Cambridge i n 1873. 
The Taunton Commission i n v e s t i g a t e d a l l types of 
schools i n t h e e d u c a t i o n a l system and pronounced i t s e l f 
concerned about t he l a c k of adequate p r o v i s i o n f o r g i r l s 
and of the 
" i n v e t e r a t e p r e j u d i c e t h a t g i r l s are l e s s 
capable of mental c u l t i v a t i o n , and i n l e s s need of i t 
than boys; t h a t accomplishments, and what i s showy and 
s u p e r f i c i a l l y a t t r a c t i v e , are what i s r e a l l y e s s e n t i a l 
t o them; and i n p a r t i c u l a r , t h a t as regar d s t h e i r r e -
l a t i o n s t o the o t h e r sex and the p r o b a b i l i t i e s of 
m a r r i a g e , more s o l i d a t t a i n m e n t s are a c t u a l l y d i s a d -
vantageous r a t h e r t h a n t h e r e v e r s e . " ( 2 ) 
There were some rays of sunshine amongst the A s s i s t a n t 
Commissioners' r e p o r t s . Mr. S t a n t o n n o t e d , 
( 1 ) E d u c a t i o n a l Times. No. 22. J u l y , 1849. 
(2 ) S.I.C. V o l . I . P. 546. quoted i n C u r t i s , op. c i t . P. 89. 
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" t he marks of c o n s c i e n t i o u s and i n t e l l i g e n t 
l a b o u r on the p a r t of those t h a t t a u g h t . Many of 
them were i n the h a b i t of a t t e n d i n g l e c t u r e s on 
n a t u r a l s c i e n c e , p h y s i c s e t c . , and. showed a knowledge 
of these s u b j e c t s , and of the elements of astronomy, 
which I r a r e l y found i n boys' s c h o o l s . " ( l ) 
The Walthamatow M i s s i o n School, which had a l a r g e 
garden a t t a c h e d t o i t , had 50 g i r l s as b o a r d e r s , of whom 
t h i r t y t o o k n a t u r a l h i s t o r y . B e d f o r d College f o r G i r l s 
had two c l a s s e s , t o t a l l i n g t h i r t y - o n e g i r l s , who were l e a r n -
i n g n a t u r a l h i s t o r y (see above F 2 4 4 ) . I n a d d i t i o n , 
v e g e t a b l e p h y s i o l o g y and botany were t a u g h t t h e r e and 
specimens were used t o i l l u s t r a t e the l e s s o n s . ( 2 ) The 
West C e n t r a l C o l l e g e f o r Young Ladies had t w e n t y - f i v e 
p u p i l s t a k i n g both n a t u r a l h i s t o r y and p h y s i c s . ( 3 ) Another 
p r o p r i e t a r y school f o r g i r l s was the N o r t h London C o l l e g i a t e 
School which was f i r s t s t a r t e d and developed by Miss Mary 
Buss who began her t e a c h i n g c a r e e r i n her mother's p r i v a t e 
s c h o o l . The school had two gardens and one hundred and 
s i x t e e n g i r l s were s a i d t o take botany t h e r e and were 
d i v i d e d i n t o f o u r c l a s s e s . ( 4 ) I n 1866 Dr. Hodgson d e l i v e r e d 
a course of 38 lessons on human p h y s i o l o g y and h e a l t h and 
the l e c t u r e s proved v e r y p o p u l a r . I n 1875 the botany 
course was extended and each s t u d e n t d i s s e c t e d p l a n t s f o r 
h e r s e l f . ( 5 ) 
Mr. S t a n t o n s a i d of the M i l l d o w n Endowed School of 
(1 ) S.I.C. V o l . V I I . P. 71. 
(2 ) S.I.C. V o l . V. P. 680. 
(3 ) S.I.C. V o l . X. U; I b i d . 
\ 5/ 'The N o r t h London C o l l e g i a t e School 1850-1950 
O.U.P. 1950. P. 44. 
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B l a n d f o r d ( 1 8 6 2 ) , 
" The prominent branch of i n s t r u c t i o n i n 
the s c h o o l i s always t o be knowledge of the s t r u c t u r e 
of the human body, of p h y s i o l o g y and of the laws of 
h e a l t h ; A good l e c t u r e was g i v e n t h e n i n my 
presence on the s t r u c t u r e of the human t o o t h ; but I 
am compelled t o say I d i d not t h i n k the c h i l d r e n by 
t h e i r answers i n t e l l i g e n t l y a p p r e c i a t e d i t . They made 
but i n d i f f e r e n t answers t o a few g e n e r a l q u e s t i o n s I 
put t o them on the f u n c t i o n s d i s c h a r g e d by the l u n g s . " ( l ) 
The fled Maids' School a t B r i s t o l had l e c t u r e s f o r the 
g i r l s i n n a t u r a l h i s t o r y ( 2 ) ; N a t u r a l Science l e c t u r e s 
were g i v e n a t Cheltenham Ladies C o l l e g e , where another 
p i o n e e r of women's e d u c a t i o n , Miss Beale had been a p p o i n t e d 
i n 1858 as Headmistress ( 3 ) , w h i l s t a t L i v e r p o o l the 
Blackburne House G i r l s ' School t a u g h t p h y s i c s , c h e m i s t r y 
and zoology. ( 4 ) 
Both Miss Buss and Miss Beale appeared b e f o r e the 
Schools I n q u i r y Commission and gave evidence c o n c e r n i n g 
the s t a t e of women's e d u c a t i o n and spoke of t h e i r b e l i e f s 
and hopes of what i t might become. Consider Miss Buss' 
answers t o the f o l l o w i n g q u e s t i o n s p u t to her by Lord 
Taunton: 
" I n your o p i n i o n should t h e e d u c a t i o n of a g i r l 
d i f f e r e s s e n t i a l l y from the e d u c a t i o n of a boy i n 
the same rank of l i f e , w i t h r e g a r d t o the s u b j e c t s 
which are t o be t a u g h t ? 
- I t h i n k n o t , b u t i t i s r a t h e r d i f f i c u l t t o 
a s c e r t a i n what i s t h e proper e d u c a t i o n f o r a boy. 
You b e l i e v e t h e r e i s not such a d i s t i n c t i o n i n 
( 1 ) S.I.C. V o l . XIV. Pp. 163-164. 
( 2 ) I b i d . V o l . XV. 
( 3 ) I b i d . 
( 4 ) I b i d . V o l . X V I I I . 
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the mental powers of the two c l a s s e s , as t o r e q u i r e 
any wide d i s t i n c t i o n between the good e d u c a t i o n g i v e n 
t o a g i r l , and t h a t which i s g i v e n t o a boy? 
- I am sure t h a t the g i r l s can l e a r n a n y t h i n g 
t h e y are t a u g h t i n an i n t e r e s t i n g manner, and f o r 
which t h e y have some motive t o wo rk.»(1) 
Miss Buss went on t o s t a t e t h a t , i n her o p i n i o n , t h e r e 
were h a r d l y any good schools f o r m i d d l e c l a s s g i r l s i n 
London, t h a t t h e r e were v e r y few good t e a c h e r s and t h a t 
the g i r l s had as l i t t l e m otive t o st u d y as t h e i r p a r e n t s 
had t o keep them a t s c h o o l . ( 2 ) She t h o u g h t t h a t t h e edu-
c a t i o n a v a i l a b l e f o r them was, i n g e n e r a l , showy and super-
f i c i a l and based on accomplishments r a t h e r t h a n sound 
l e a r n i n g . ( 3 ) F u r t h e r , she d e c l a r e d h e r s e l f i n o p p o s i t i o n 
t o pure b o o k - l e a r n i n g , b u t p o i n t e d out t h a t the t e a c h i n g 
of geology, botany, n a t u r a l h i s t o r y and astronomy i n the 
N o r t h London C o l l e g i a t e school was conducted on c a t e c h e t i c a l 
l i n e s . The botany t e a c h i n g was made as p r a c t i c a l as 
p o s s i b l e and was not o n l y concerned w i t h t he s t r u c t u r e 
and c l a s s i f i c a t i o n of p l a n t s , but w i t h t h e i r p h y s i o l o g y 
a l s o . (4) 
Miss Beale who, as noted p r e v i o u s l y was P r i n c i p a l of 
the Cheltenham Co l l e g e f o r L a d i e s , a p r o p r i e t a r y e s t a b l i s h -
ment, was vehement about the d e f e c t i v e n e s s of r u d i m e n t a r y 
s c h o o l i n g apparent i n the l a c k of knowledge shown by many 
middle c l a s s g i r l s . The botany t h a t was t a u g h t t h e r e was 
( 1 ) S.I.C. V o l . V. 30th.Nov. 1865. Qq. 11, 470 and 11,471. 
(2) I b i d . Q. 11,527. 
( 3 ) I b i d . Q. 11.530. 
( 4 ) I b i d . Qq. 11,631-11,641. 
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based upon s t r u c t u r a l and p h y s i o l o g i c a l l i n e s and Miss Beale 
f e l t t h a t n a t u r a l science not o n l y widened the knowledge 
of the g i r l s b u t was a l s o i m p o r t a n t i n " f u r n i s h i n g p u r s u i t s 
f u l l of i n t e r e s t f o r l i f e , " ( l ) 
Miss E. E. Smith, who had been a teacher and was a 
member of the management c o u n c i l of Bedford C o l l e g e , when 
asked by Lord Taunton i f she wished t o add a n y t h i n g t o the 
answers she had made t o the Commission's q u e s t i o n i n g , 
responded, 
" I s h ould l i k e t o press the importance of econo-
m i z i n g the e a r l y s c h o o l y e a r s , those b e f o r e 14, so 
t h a t r e a d i n g , s p e l l i n g , w r i t i n g , elementary a r i t h m e t i c , 
and a th o r o u g h knowledge of the rudiments of grammar, 
may be secured d u r i n g them, and the l a t e r years be 
thus l e f t f r e e f o r something of h i g h e r c u l t u r e . What 
ought t o have been done b e f o r e 12 i s now t o o o f t e n o n l y 
begun a t 16. Another s u b j e c t i s the domestic a r t s , 
the ne.cessity of t e a c h i n g which t o g i r l s i s o f t e n i n -
s i s t e d on. Though g i r l s s h ould be a t a l l t i m e s h e l p -
f u l and hnndy, I should deprecate making needlework 
and housekeeping t he s u b j e c t s of s p e c i a l i n s t r u c t i o n 
d u r i n g t h e b r i e f s c h o o l y e a r s . I b e l i e v e t h a t a g i r l 
who has been t r a i n e d t o the thoroughness and accuracy 
which ensure w e l l d o i n g w i l l address h e r s e l f w i t h 
success t o the f u l f i l m e n t of household d u t i e s when 
they devolve on h e r . I o n l y wish f u r t h e r t o i n s i s t 
once more on the g r e a t e v i l of g i r l s spending 10 im-
p o r t a n t years of l i f e , 7 t o 17, i n l e a r n i n g h o t t o 
understand French and not t o p l a y the p i a n o ; and t h e n 
when a h a b i t of l a b o u r i n g w i t h o u t r e s u l t and of l o o k -
i n g f o r none of the rewards of i n d u s t r y i s formed, 
the w o r l d wonders why women are i d l e and f r i v o l o u s , 
and why those who have l e a r n t n o t h i n g cannot t e a c h . " ( 2 ) 
I n t h e ch a p t e r about the e d u c a t i o n p r o v i d e d i n c e r t a i n 
p r i v a t e s c h o o l s , mention has been made about the Quaker 
schools and, i n 1868, the g i r l s a t Ackworth took n a t u r a l 
( 1 ) S.I.C. V o l . V. Qq. 16,082, 16,102 and P. 739. 
( 2 ) I b i d . . Q. 15,,849. 
/ 
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h i s t o r y and L i n d l e y ' s 'School Botany* and Hooker's ' F l o r a ' 
were p r e s c r i b e d books; t h e g i r l s a t the Quaker school a t 
Stoke Newington a l s o had n a t u r a l h i s t o r y l e s s o n s . ( l ) 
These g i r l s ' p r o p r i e t a r y and p r i v a t e schools m o s t l y 
owed t h e i r e x i s t e n c e t o the growth of the movements t h a t 
l e d t o the em a n c i p a t i o n of women. The Endowed Schools A ct 
of 1869 a l l o w e d some endowments t o be used t o e s t a b l i s h 
schools f o r t he e d u c a t i o n of young women and G i r l s ' High 
Schools were s t a r t e d a t Birmingham, D u l w i c h , B r a d f o r d , 
B e d f o r d and Rochester, f o r example. Since t h e y were being 
formed a t a time when t h e r e was a g r e a t e r and g r e a t e r p o p u l a r 
r e c o g n i t i o n of the c l a i m s of the. l i f e sciences f o r i n c l u s i o n 
i n any l i b e r a l system of s t u d i e s , and s i n c e the l e a d e r s of 
the movement b e l i e v e d t h a t e d u c a t i o n s h o u l d be bo t h l i b e r a l 
and h u m a n i s t i c , the. n a t u r a l sciences the more e a s i l y gained 
admission t o the s c h o o l s ' c u r r i c u l a . . 
"The growing r e c o g n i t i o n of the c l a i m s of N a t u r a l 
Science, t o which p u b l i c a t t e n t i o n was d i r e c t e d by the 
Report of the Royal Commission on S c i e n t i f i c I n s t r u c -
t i o n , ( 1 8 7 5 ) , l e d t o the g r a d u a l i n t r o d u c t i o n of 
N a t u r a l Science, e s p e c i a l l y Botany, i n t o G i r l s ' S chools."(2 
The c u r r i c u l a of these schools were m o d e l l e d , n o t s u r p r i s -
i n g l y , on those of boys' schools of an e q u i v a l e n t s t a n d a r d 
a l t h o u g h t h e r e was g e n e r a l l y l e s s L a t i n and Greek t e a c h i n g 
i n them and Music, Dancing and such t h i n g s as Needlework 
were i n c l u d e d . Botany had two m e r i t s - not o n l y was i t 
( l V Campbell S t e w a r t . Op. c i t . P. 76. 
(2) Report of the C o n s u l t a t i v e Committee on D i f f e r e n t i a t i o n 
of the. C u r r i c u l u m f o r Boys and G i r l s r e s p e c t i v e l y i n 
Secondary Schools. Board of E d u c a t i o n . 1923. P. 32. 
- i 
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t h o u g h t t o be a study w i t h some s p e c i a l a e s t h e t i c appeal 
t o g i r l s - b u t i t was a l s o a s u b j e c t f o r which specimens 
c o u l d e a s i l y be found and s t u d i e d . Large pieces, of apparatus 
d i d not have t o be p r o v i d e d and the g i r l s i n t h e i r walks 
abroad c o u l d so e a s i l y observe b o t a n i c a l specimens w i t h 
d i g n i t y and decorum and from a f a r . Animal s t u d i e s were 
presumably l e s s p o p u l a r w i t h the p i o n e e r s of s c i e n t i f i c 
i n s t r u c t i o n f o r women because of a d i s t a s t e f o r a n a t o m i c a l 
and p h y s i o l o g i c a l work. 
Miss Beale's Cheltenham C o l l e g e has been mentioned 
above; i n the 1860's mechanics, h y d r o s t a t i c s and botany 
were t a u g h t t h e r e ( l ) and, by 1895, zoology, astronomy and 
geology were i n c l u d e d i n the s y l l a b u s . ( 2 ) At S h e f f i e I d 
High School f o r G i r l s , the Bryce Commission n o t e d t h a t 
botany was l i s t e d as b e i n g t a u g h t i n the Middle School and 
i t was t a u g h t , t o o , a t Kin g Edward's Grammar, School f o r G i r l s , 
A s t o n , a t Reading K e n d r i c k ' s G i r l s ' School and a t the 
Camden School f o r G i r l s i n London. ( 3 ) At the S h e f f i e l d 
C e n t r a l Higher Board S c h o o l , hygiene* and p h y s i o l o g y were 
t a u g h t w h i l s t a t the Leeds C e n t r a l H i g h e r Grade Board School 
botany was t a u g h t i n the g i r l s ' department. (4) 
A l t h o u g h t h e N o r t h London C o l l e g i a t e s c hool has been 
3 
4 
I b i d . P. 25. 
Royal Commission on Secondary E d u c a t i o n . 1895. V o l . IX. 
Appendix B. 
I b i d . 
I b i d . 
i 
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mentioned p r e v i o u s l y t h e r e are two statements about the 
e d u c a t i o n g i v e n t h e r e which Miss McDonald i n c l u d e s i n her 
work. The f i r s t was w r i t t e n by one of the o r i g i n a l p u p i l s , 
and Miss McDonald w r i t e s : 
"One of the o r i g i n a l 35 p u p i l s of the s c h o o l , 
Annie M a r t e l l i , wrote i n 1900 a t the time of the 
School's J u b i l e e : -
' I b e l i e v e I e n t e r e d i n August 1850, a t the age 
of 14... I always f e e l t h a t t h e f a t h e r of Miss Buss 
should have h i s proper share i n the g l o r y of the s c h o o l . 
His t a l e n t s were s i m p l y w o n d e r f u l , and a l l of them 
were showered down upon us w i t h o u t s t i n t f o r many 
years I n science he was e q u a l l y a t home and h i s 
d e l i g h t f u l l e c t u r e s i n Botany, Zoology, Geology and 
Astronomy, each i l l u s t r a t e d w i t h p r o f u s e diagrams, were 
equal t o those of any p r o f e s s o r of the p r e s e n t day.'"(1) 
Miss McDonald's o t h e r q u o t a t i o n i s t a k e n from a Mrs. H a t f i e l d , 
who was t h e r e about 1900, 
" I was a p u p i l i n a l a r g e London School a t the 
t u r n of the c e n t u r y ; i f you had gone i n t o t h a t s c hool 
i n 1900, you would have found a new course i n zoology 
and botany, a p o s t - m a t r i c u l a t i o n course, which was i n -
tended e n t i r e l y f o r people g o i n g on t o the U n i v e r s i t y . 
I n t h e main b l o c k of the s c h o o l , no b i o l o g y was t a u g h t . 
There was l i t t l e human p h y s i o l o g y and a c e r t a i n 
amount of botany, t a u g h t , as f a r as I can remember, 
e n t i r e l y i n the classroom and w i t h no experiments a t 
a l l . I have racked my b r a i n s to t h i n k of an experiment 
I d i d t h e n and cannot remember one. The o n l y place 
where you would have found a n y t h i n g c o r r e s p o n d i n g t o 
our modern b i o l o g y was i n the K i n d e r g a r t e n . There, 
t h e r e r e a l l y was (under the i n s p i r a t i o n of F r o e b e l ) 
a v e r y f l o u r i s h i n g B i o l o g y c o u r s e . " ( 2 ) 
I n t h e 1870's some advances were made towards p r o v i d i n g 
e d u c a t i o n a l f a c i l i t i e s f o r females: The N a t i o n a l Union f o r 
(1) McDonald op. c i t . Pp. 6-7, e x t r a c t e d f r o m t he Magazine 
of t he School 1900. 
(2 ) I b i d ' ; : . P. 145, from 'Annual Report of the Assn. of 
Women Science Teachers.' 1938-39. P. 29. 
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the Improvement of the E d u c a t i o n of Women of a l l Classes 
was formed i n 1871 and t h i s body, i n 1872, formed the G i r l s ' 
P u b l i c Day School Company f o r the purpose of p r o v i d i n g f o r 
females a s i m i l a r s o r t of s c h o o l i n g t o t h a t p r o v i d e d f o r 
boys i n the P u b l i c Schools and the N o r t h London C o l l e g i a t e 
C ollege was one of the schools which acted as a model f o r 
the schools founded by t h a t body. By 1900, the T r u s t had 
formed t h i r t y - t h r e e of these schools c a t e r i n g f o r some 
7,100 g i r l s . ( 1 ) 
The A s s o c i a t i o n of Head M i s t r e s s e s was o r g a n i s e d i n 
1874 and the Spens Report notes t h a t t h e y , 
" were a c c o r d i n g l y compelled even i n the 
's e v e n t i e s t o c o n s i d e r the c o n g e s t i o n of s t u d i e s . The 
more l i b e r a l e d u c a t i o n which t h e y had r e c e i v e d i n the 
Women's C o l l e g e s , r e i n f o r c e d by the p r o f e s s i o n a l s p i r i t 
which from the f i r s t marked t h e i r a c t i v i t i e s , enabled 
them t o a r r i v e a t a w o r k i n g s o l u t i o n of the problems 
i n v o l v e d . The c u r r i c u l u m was made more e d u c a t i v e and 
more f l e x i b l e by the r e c o g n i t i o n of d i v e r s i t y of a p t i -
tudes i n the p u p i l s and by a c o r r e s p o n d i n g arrangement 
of s t u d i e s , w h i l e a common core, of basic s u b j e c t s was 
r e t a i n e d i n the lower p a r t of the s c h o o l . The new 
High Schools f o r G i r l s were t o a g r e a t e x t e n t u n f e t t e r e d 
by the t r a d i t i o n s and p r e j u d i c e s which obsessed th.e 
endowed schools f o r boys, and th e m i s t r e s s e s were more 
re s p o n s i v e to new i d e a s , more c r i t i c a l and more d i s -
posed t o adapt themselves to changing c i r c u m s t a n c e s . " ( 2 ) 
and the Report mentions how popular botany became i n the 
secondary g i r l s ' s c h o o l s . For i n s t a n c e the Report of the 
C o n s u l t a t i v e Committee on D i f f e r e n t i a t i o n of the C u r r i c u l u m 
f o r Boys and G i r l s s t a t e d : -
" I n the t e a c h i n g of N a t u r a l Science g i r l s ' schools 
up t o 1904 were as a r u l e behind boys' s c h o o l s , as the 
( 1 ) Renort of t h e - C o n s u l t a t i v e Committee on Secondary 
E d u c a t i o n {Spens R e p o r t ) 1938. P. 45. 
(2) I b i d . P. 46. 
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o r d i n a r y High School had no funds t o p r o v i d e expensive 
l a b o r a t o r i e s . Moreover g i r l s a t t h a t t i m e had not t h e 
same p r a c t i c a l reason f o r s t u d y i n g N a t u r a l Science as 
boys had, nor d i d the i n f l u e n c e of the g r a n t s of the 
Science and A r t Department t o the Organised Science 
Schools a f f e c t g i r l s ' e d u c a t i o n i n the same way 
Botany was p o p u l a r i n many schoo l s and was c o n s i d e r e d 
s u i t a b l e f o r g i r l s , the more so as i t d i d not i n v o l v e 
any expensive equipment." ( l ) 
The Report of the Thomson Committee serves w e l l t o 
summarise the p o s i t i o n of b i o l o g i c a l science t e a c h i n g i n 
those secondary schools a t the t u r n of t h i s c e n t u r y : 
"For many years l i t t l e beyond d e s c r i p t i v e botany 
was a t t e m p t e d . Botany i s s t i l l the c h i e f s u b j e c t , 
but i t i s becoming more and more common t o t r e a t t he 
p l a n t as a l i v i n g and growing organism, r a t h e r than 
as a specimen t o be c l a s s i f i e d i n a h e r b a r i u m ; the 
p h y s i o l o g y of the p l a n t and i t s r e l a t i o n s t o i t s 
s u r r o u n d i n g s have become more, i m p o r t a n t t h a n the i d e n -
t i f i c a t i o n of w i l d f l o w e r s . But a study of p l a n t 
p h y s i o l o g y i s i m p o s s i b l e w i t h o u t some knowledge of 
p h y s i c s and c h e m i s t r y , and p a r t l y f o r t h i s r e ason, 
these sciences have gained i n c r e a s e d importance r e c e n t l y 
i n g i r l s ' s c h o o l s . " ( 2 ) 
The Committee, t o o , p o i n t e d out t h a t botany, u s u a l l y 
a f t e r a p r e p a r a t o r y n a t u r e study c o u r s e , was the s u b j e c t 
t a k e n by most g i r l s ' s c h o o l s r a t h e r t h a n c h e m i s t r y , p h y s i c s 
or z o o l o g y , but they added t h a t c h e m i s t r y was more po p u l a r 
t h a n p h y s i c s . 
The evidence p o i n t s t o the f a c t t h a t the b i o l o g i c a l 
sciences more q u i c k l y gained a f o o t i n g i n g i r l s ' s c h o o l s , 
i n the n i n e t e e n t h and t w e n t i e t h c e n t u r i e s , p a r t i a l l y due 
t o t he f a c t t h a t t h e s e , and e s p e c i a l l y botany, were f e l t 
( l ) Report of the C o n s u l t a t i v e Committee on D i f f e r e n t i a t i o n 
of t h e C u r r i c u l u m f o r Boys and G i r l s r e s p e c t i v e l y . 19, 
( f i ) Thomson Committee. Op. c i t . P. 68. 
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t o he the more a e s t h e t i c and l e a s t m a t h e m a t i c a l of sciences 
i n a time when i t was t h o u g h t t h a t mathematics was a st u d y 
l e s s u s e f u l t o and more d i f f i c u l t f o r women, and p a r t i a l l y 
because these schools were r e c e n t f o u n d a t i o n s and, l i k e the 
p r i v a t e schools b e f o r e them, more r e c e p t i v e t o the i n f l u x 
of new i d e a s . The movements a d v o c a t i n g e d u c a t i o n f o r women 
a l l had some common b a s i c concepts as t o what s h o u l d be 
t a u g h t t o g i r l s . I t was c o n s i d e r e d t h a t female e d u c a t i o n 
should be more l i b e r a l and h u m a n i s t i c t h a n t h a t which was 
t r a d i t i o n a l l y accepted f o r boys; t h e r e were v o c a t i o n a l con-
s i d e r a t i o n s t h a t made p h y s i o l o g y and h e a l t h e d u c a t i o n ( i n 
the t w e n t i e t h c e n t u r y ) v e r y u s e f u l t o them and women were 
becoming aware t h a t t h e y c o u l d and sho u l d be able t o earn 
a l i v i n g and so many of them l a t e r e n t e r e d the t r a d i t i o n a l 
o c c u p a t i o n of s c h o o l t e a c h i n g . Even so, i t i s o n l y i n t h i s , 
the t w e n t i e t h c e n t u r y t h a t women and g i r l s have been able 
t o study science i n schools t o any g r e a t e x t e n t and the 
b i o l o g i c a l sciences s t i l l seem t o be the most p o p u l a r ones 
w i t h them. 
I n c l o s i n g t h i s c h a p t e r i t may be s t a t e d t h a t the 
Englishman's r e f u s a l , i n the n i n e t e e n t h c e n t u r y , t o a l l o w 
h i s daughter w i t h good grace t o l e a r n something u s e f u l i n 
or d e r t o earn a l i v i n g , was not n e c e s s a r i l y shared by 
c o n t i n e n t a l p e o p l e s : -
" I n n e a r l y every c o u n t r y which t he Commissioners 
v i s i t e d t h e y f o u n d , i n most of the l a r g e towns, schools 
e s t a b l i s h e d f o r the t r a i n i n g of g i r l s i n v a r i o u s 
-255-
i n d u s t r i e s , and these schools c l o s e l y resembled one 
another i n c h a r a c t e r . I n a l l of them the g i r l s are 
t a u g h t every v a r i e t y of needlework, i n c l u d i n g p l a i n 
sewing, embroidery, the making of l i n e n u n d e r c l o t h i n g , 
and dressmaking. The s p e c i a l t r a d e s t a u g h t i n these 
schools v a r i e d i n the d i f f e r e n t c o u n t r i e s . I n a l l 
of them drawing i s w e l l t a u g h t , and i s the p r i n c i p a l 
b a s i s of i n s t r u c t i o n . 
I n B e l g i u m / and more r e c e n t l y i n France, 
schools have been e s t a b l i s h e d f o r g i r l s , w i t h the 
avowed i n t e n t i o n of q u a l i f y i n g them t o earn t h e i r 
l i v i n g a t v a r i o u s i n d u s t r i a l p u r s u i t s . " ( 1 ) 
2nd Report of the Royal Commissioners on T e c h n i c a l 
I n s t r u c t i o n . V o l . I . 1884. P. 166. 
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DISCUSSION 
I n the f o r e g o i n g c h a p t e r s an a t t e m p t has been made t o 
ev a l u a t e the ways i n which c e r t a i n b i o l o g i c a l nomenclature 
has been used i n t e a c h i n g c i r c l e s p r a c t i c a l l y f rom the time 
of A r i s t o t l e onwards, and to show t h a t t h i s t e r m i n o l o g i c a l 
usage has g r a d u a l l y changed i n ord e r t o encompass growing 
f i e l d s of knowledge i n b i o l o g y as c l a s s i f i c a t i o n and r e s e a r c h 
have proceeded. P r o f e s s o r H e r b e r t Heaton w r i t e s , i n 'The 
New Cambridge Modern H i s t o r y 1 : 
"While p h i l o s o p h e r s were i n t e r p r e t i n g t h e a s t o n -
i s h i n g t r i u m p h s of science i n t h e i r v a r i o u s ways, the 
or g a n i c growth of n a t u r a l knowledge was c o n t i n u i n g , 
i t s stages not always c o n f i r m i n g the a s s e r t i o n s of 
those who t r i e d t o e x t r a c t the qui n t e s s e n c e of s c i e n -
t i f i c t h o u g h t f o r use i n o t h e r d i s c i p l i n e s . Funda-
mental assumptions were c a l l e d i n q u e s t i o n , and the 
tendency was towards l e s s r a t h e r t h a n g r e a t e r d e t e r m i n -
ism. The c o m p l e x i t y of n a t u r e b e l i e d the more dogmatic 
u t t e r a n c e s of an e a r l i e r p e r i o d . " ( l ) 
Because of t h i s c o m p l e x i t y i t i s not p o s s i b l e t o 
equate the o l d e r usages of the term 'nature s t u d y 1 w i t h 
t h a t i n common use nowadays. I n the times of A r i s t o t l e , 
V i v e s and Comenius t h i s was a g e n e r a l term f o r the study 
of a l l n a t u r a l phenomena, w h i l s t now the p r o v i n c e of n a t u r e 
study i s r e a l l y those b i o l o g i c a l forms of e n q u i r y t h a t can 
be performed by young c h i l d r e n i n a simple and, i t i s hoped, 
a s c i e n t i f i c f a s h i o n . But t h i s modern usage i s r e a l l y a 
vague one and the vagueness r e f l e c t s t h e way t h i s aspect 
of b i o l o g y has grown w i t h i n the l a s t one hundred and f i f t y 
( l ) H. Heaton. 'The New Cambridge Modern H i s t o r y . 1 
V o l . X. Pp. 2 4-25. Ed. by J . T. P. Bury. C.U.P. 1960. 
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y e a r s . 
I n t r a c i n g the amount and the methods of t e a c h i n g the 
b i o l o g i c a l s u b j e c t s i n E n g l i s h schools s i n c e 1660 i t must 
be emphasised t h a t t h i s t r e a t m e n t has not been e x h a u s t i v e . 
Research i n t o t he sources of data has been n e c e s s a r i l y 
l i m i t e d a l t h o u g h , i t i s hoped, the examples chosen i n the 
t e x t are r e p r e s e n t a t i v e samples of the work t h a t has been 
done d u r i n g these c e n t u r i e s . 
Since the c h a p t e r s have been concerned w i t h p a r t i c u l a r 
types of s c h o o l s , i t has been p o s s i b l e to d i s c u s s i n each 
of them the n a t u r e of the b i o l o g i c a l i n s t r u c t i o n t h a t was 
achieved i n or d e r t o t r a c e the growth of t h i s s u b j e c t 
t e a c h i n g . I n each c h a p t e r , a l s o , I have a t t e m p t e d t o d i s -
cuss the many f a c t o r s which c o u l d have a f f e c t e d t h i s t e a c h -
i n g . But now i t i s e s s e n t i a l t o r e v i e w the e d u c a t i o n a l 
background, f o r the schools d i d n o t develop i n vacuo. 
Thus, not o n l y have t h e r e been changes i n the q u a n t i t y of 
n a t u r a l science t e a c h i n g i n E n g l i s h s c h o o l s , but the 
q u a l i t y of t h a t i n s t r u c t i o n has v a r i e d , t o o . School b i o l o g y 
has developed i n r e l a t i o n t o d i f f e r i n g e d u c a t i o n a l methods 
and, f u r t h e r , t h e r e has been a growing p u b l i c i n t e r e s t i n 
the sciences s i n c e the seventeenth c e n t u r y . These t h i n g s 
have undoubtedly a f f e c t e d the t e a c h i n g and c o n t e n t of school 
s t u d i e s . I n a d d i t i o n , i t has been p o i n t e d out t h a t Nature 
Study has i n e v i t a b l y outgrown i t s simple o r i g i n s and has 
become almost c o n f i n e d t o modern Pr i m a r y and J u n i o r Schools, 
-258-
hence'demanding i t s own s p e c i a l methods of t e a c h i n g . 
I n o r d e r t o c l a r i f y my conclusions..-! have p a r t i t i o n e d 
t h i s D i s c u s s i o n as f o l l o w s : -
I A Summary of t h e B i o l o g i c a l c o n t e n t of the t e a c h i n g 
i n the Schools of Chapters I - V I I . 
I I Motes on some of the methods adopted by schools i n 
t h e i r t e a c h i n g i n the N i n e t e e n t h Century. 
I I I B i o l o g i c a l Teaching and the d i s s e m i n a t i o n of t h i s 
s c i e n t i f i c knowledge d u r i n g the p e r i o d under r e v i e w . 
( a ) The importance of A g r i c u l t u r e and 
(b) of H o r t i c u l t u r e 
( c ) P u b l i c L e c t u r e s 
( d ) S c i e n t i f i c S o c i e t i e s e t c . 
IV The f u n c t i o n s of B i o l o g y and Nature Study i n Schools. 
I . The D i s s e n t i n g Academies 
Other a u t h o r s have produced s c h o l a r l y accounts of the 
D i s s e n t i n g Academies and' t h e i r growth and subsequent d e c l i n e . 
I n p a r t i c u l a r , the books produced by J . W. Ashl e y - S m i t h 
and H. McLachlan have' proved i n v a l u a b l e as has the London 
U n i v e r s i t y t h e s i s of G. W. Thomas, and these and other 
w r i t e r s t e n d t o make out a c o n v i n c i n g case t o show t h a t the 
D i s s e n t i n g Academies ( e s p e c i a l l y t h e l a t e r ones) were 
sources of science t e a c h i n g i n the se v e n t e e n t h and e i g h t e e n t h 
c e n t u r i e s . D u r i n g t h a t p e r i o d t he two U n i v e r s i t i e s and 
the Endowed schools were p r a c t i c a l l y d evoid of science 
s u b j e c t s i n t h e i r courses. However, I can make no sweeping 
c l a i m s about the Academies' t e a c h i n g of b i o l o g i c a l t o p i c s 
f o r these were l e s s w e l l r e p r e s e n t e d i n t h e i r c u r r i c u l a . 
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Upon r e f l e c t i o n t h i s i s i n no way s u r p r i s i n g because the 
D i s s e n t i n g Academies gave a s p e c i a l i s t and p r o f e s s i o n a l 
t y pe of i n s t r u c t i o n and so l e c t u r e s on medicine and i t s 
a n c i l l a r y s c i e n c e , botany, l e d the f i e l d i n t h i s r e s p e c t , 
e n a b l i n g men t o prepare f o r m e d i c a l c a r e e r s . I m p o r t a n t , 
though, was the P u r i t a n a t t i t u d e of e n q u i r y of mind which, 
coupled w i t h a hungry need these D i s s e n t e r s f e l t t o search 
f o r and understand the purposes of t h e i r Maker t h r o u g h 
study of h i s works, h e l p e d t o i n t r o d u c e some aspects of 
the l i f e sciences i n t o c e r t a i n of the Academies. 
The P r i v a t e Schools 
I n s t u d y i n g the forms of s c h o o l i n g t h a t were a v a i l a b l e 
f o r boys and g i r l s i n P r i v a t e schools over a p e r i o d of a l -
most two hundred and f i f t y y e a r s , t h e r e i s a tremendous 
f i e l d t o cover and we f i n d a tremendous v a r i a t i o n i n them. 
I t would be f a i r t o s t a t e t h a t a P r i v a t e school was most 
o f t e n a t r a n s i t o r y e s t a b l i s h m e n t and t h a t those which o u t -
l a s t e d t h e l i f e t i m e of t h e i r c r e a t o r s and f i r s t owners were 
r a r i t i e s . These schools were c o n t i n u a l l y b e i n g opened i n 
answer t o the demands of the middle c l a s s e s , m a i n l y , and, 
sin c e t h e y were not formed i n a s p i r i t of a l t r u i s m but 
p u r e l y f o r the purpose of making a l i v i n g and a p r o f i t f o r 
t h e i r owners, the s c h o o l i n g purchased by p a r e n t s who sent 
t h e i r c h i l d r e n t o them must have been u t i l i t a r i a n . A p a r t 
f r o m the p a r e n t s who sent t h e i r c h i l d r e n t o p r i v a t e schools 
because t h e y c o n s i d e r e d them t o be ' s u p e r i o r 1 t o a n y t h i n g 
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e l s e and those whose mo t i v e s were s i m p l y t o despatch t h e i r 
c h i l d r e n from home and have them occupied a t s c h o o l , heed-
l e s s of c o n d i t i o n s and standards of i n s t r u c t i o n , t h e r e must 
have remained a g r e a t m a j o r i t y of p a r e n t s who e x e r t e d an 
i n f l u e n c e over the p r i v a t e s c h o o l s ' c u r r i c u l a because of 
t h e i r demands as p a y i n g customers. I n e v i t a b l y t h e r e was 
c r e a t e d a r a s h of such schools i n and around the c i t i e s 
and l a r g e towns of England and t h e i r numbers grew i n the 
l a t e e i g h t e e n t h c e n t u r y and t h r o u g h o u t the n i n e t e e n t h 
c e n t u r y . 
Many of them t a u g h t but a groundwork of s u b j e c t s so 
t h a t c h i l d r e n might g a i n e n t r y i n t o a p r o f e s s i o n ; t h e r e was 
o f t e n some s p e c i a l i s e d t r a i n i n g f o r the army and navy and 
f o r commercial p u r s u i t s . I n the case of g i r l s ' p r i v a t e 
schools the i n t e n t i o n was t o p r o v i d e a g e n e r a l and p o l i t e ' 
e d u c a t i o n and o n l y much l a t e r was t h i s i n t e n t i o n changed 
t o t h a t of e q u i p p i n g them w i t h some means of e a r n i n g a 
l i v i n g . I n Chapter I I i t has been noted t h a t many of the 
a d v e r t i s e m e n t s p u b l i s h e d by p r i v a t e s c h o o l owners made 
encycl o p a e d i c c l a i m s f o r the i n s t r u c t i o n t h e y gave. Large 
l i s t s of s u b j e c t s were g i v e n , even by men who k e p t a school 
on t h e i r own or w i t h a minimum of s t a f f , so t h a t i t i s more 
than p r o b a b l e t h a t such owners merely l i s t e d the s u b j e c t s 
of which they had a s m a t t e r i n g of knowledge. F u r t h e r , the 
Reports of the A s s i s t a n t Commissioners of the n i n e t e e n t h 
c e n t u r y Commissions show t h a t the a c t u a l t e a c h i n g performed 
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was v e r y o f t e n w o r t h l e s s . When such f i r s t - h a n d , f a c t u a l 
r e p o r t s of s c h o o l i n g are l a c k i n g a l l t h a t can be s a i d about 
b i o l o g y t e a c h i n g i n p r i v a t e schools must remain c o n j e c t u r a l . 
Yet o t h e r w r i t e r s have i n t i m a t e d t h a t these s c h o o l s had the 
o p p o r t u n i t y t o i n t r o d u c e modern s u b j e c t s i n t o t h e i r c u r r i c u l a 
and, indeed, t h e i r vogue was due t o the f a c t t h a t , i n com-
p a r i s o n w i t h t he Endowed s c h o o l s , t h i s was t h e i r r a i s o n 
d ' e t r e . As f a r as the t e a c h i n g of b i o l o g i c a l s t u d i e s i s 
concerned t h i s i s how we must view them; i n comparison w i t h 
the Grammar Schools t h e r e were a number which, i n the p e r i o d 
under r e v i e w , d i d t each n a t u r a l h i s t o r y , botany, e t c . , and 
many of these have been mentioned i n the t e x t . 
The P u b l i c and Grammar Schools 
N a t u r a l h i s t o r y and botany, p h y s i o l o g y and zoology 
were p r o b a b l y never i n c l u d e d i n the i n s t r u c t i o n t o be found 
i n the P u b l i c and Endowed Grammar schools of t h i s c o u n t r y 
u n t i l a f t e r the 1850s. The reasons f o r t h i s l a c k are t o ' 
be t r a c e d i n the o r i g i n s and t r a d i t i o n s of these s c h o o l s . 
The study of the c l a s s i c s and the l e a r n i n g of t h e i r grammars 
had been p r e s c r i b e d by endowment or had become an accepted 
usage i n b o t h P u b l i c and Grammar s c h o o l s , o f t e n f o r cen-
t u r i e s . They were under no r e a l economic pr e s s u r e t o a l t e r 
t h e i r p r a c t i c e s s i n c e the endowments were u s u a l l y adequate 
enough t o support the payment of the s a l a r i e s of a master 
and usher even though the number of p u p i l s a t t e n d i n g might 
not be s u f f i c i e n t t o w a r r a n t the m i n i s t r a t i o n s of two 
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t e a c h e r s . I n some of the s m a l l e r grammar s c h o o l s , by the 
1850s, the number of s c h o l a r s on the r o l l s had f a l l e n o f f 
d r a s t i c a l l y from e a r l i e r y e a r s , and o f t e n t h i s was due t o 
the c o m p e t i t i o n o f f e r e d by o t h e r e s t a b l i s h m e n t s . Some of 
the P u b l i c s c h o o l s , t o o , had s u f f e r e d from a d e c l i n e i n 
attendance b u t here t h e r e was a s t r o n g e r t r a d i t i o n i n t h a t 
the h a b i t of attendance tended t o be i n g r a i n e d amongst the 
sons of the upper c l a s s e s . There was, however, a growing 
volume of p u b l i c c r i t i c i s m and concern which f i n a l l y suc-
ceeded i n b r i n g i n g some measure of c u r r i c u l a r r e f o r m i n 
both types of schools and t h i s c r i t i c i s m emanated almost 
w h o l l y from the middle c l a s s e s . Nowadays, b i o l o g y t e a c h i n g 
o f t e n forms a p r e p a r a t o r y stage f o r f u r t h e r p r o f e s s i o n a l 
t r a i n i n g a t the U n i v e r s i t y and s i m i l a r l e v e l s . I n the 
e i g h t e e n t h c e n t u r y and f o r much of the n i n e t e e n t h c e n t u r y 
such p r e p a r a t o r y t r a i n i n g f o r a med i c a l career was not a l -
ways c o n s i d e r e d necessary and the p r o f e s s i o n of B i o l o g i s t 
was h a r d l y known. I t was s m a l l wonder t h a t these schools 
d i d not c o n s i d e r B i o l o g y i m p o r t a n t enough from a m a t e r i a l 
s t a n d p o i n t , a t l e a s t , t o i n c l u d e i t i n t h e i r s y l l a b u s e s t o 
any g r e a t e x t e n t . 
The P r o p r i e t a r y Schools 
A l a r g e number of the p r o p r i e t a r y schools were n i n e -
t e e n t h c e n t u r y f o u n d a t i o n s and th e y were formed by people 
who cared deeply about standards of e d u c a t i o n f o r t h e i r 
c h i l d r e n . Many of the f o u n d a t i o n s were s e c t a r i a n i n n a t u r e 
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and the p a r e n t s who r a i s e d the loans t o s t a r t them - Non-
c o n f o r m i s t s , C a t h o l i c s and Jews, f o r i n s t a n c e - knew v e r y 
w e l l how, i n the p a s t , t h e i r r e l i g i o u s b e l i e f s had been 
persecuted and plagued. The n i n e t e e n t h c e n t u r y Grammar 
schools o f f e r e d a haven f o r Church of England clergymen 
(as a p e r u s a l of the columns and a d v e r t i s e m e n t s . i n 'The 
S c h o l a s t i c R e g i s t e r ' , 'The E d u c a t i o n a l Times' and 'Gibbs' 
E d u c a t i o n a l Guide' of the '50s, '60s, and '70s w i l l show) 
and t h e i r r e l i g i o u s b i a s or narrow c l a s s i c i s m , or b o t h , 
were not a c c e p t a b l e t o those w i t h d i f f e r i n g r e l i g i o u s and 
e d u c a t i o n a l needs. 
U n l i k e the p r i v a t e l y owned s c h o o l s , the P r o p r i e t a r y 
e s t a b l i s h m e n t s formed a s t a b l e e d u c a t i o n a l f o r c e and they 
tended t o accept modern s u b j e c t s and new t h e o r i e s i n edu-
c a t i o n a l p r a c t i c e s much more r e a d i l y t h a n t h e i r c o u n t e r -
p a r t s a t the secondary s t a g e . I n the o l d t r a d i t i o n s of 
D i s s e n t the N o n c o n f o r m i s t schools more r e a d i l y a d m i t t e d 
science ( p a r t i c u l a r l y n a t u r a l h i s t o r y ) i n t o t h e i r c u r r i c u l a 
and the Quaker schools stand as models of t h i s i n t e r e s t i n , 
and enjoyment o f , n a t u r e . This z e a l s t i l l pervades the 
s t u d i e s of many of the c h i l d r e n who nowadays a t t e n d them. 
I would suggest t h a t work i n the n a t u r a l sciences became 
so w e l l e s t a b l i s h e d i n the N o n c o n f o r m i s t P r o p r i e t a r y schools 
because of r e l i g i o u s i n f l u e n c e s which were h u m a n i s t i c i n 
concept. 
I n a l l the grades and types of secondary e d u c a t i o n 
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t h a t have been d i s c u s s e d i n these c h a p t e r s , n a t u r e study 
had no p l a c e . The o l d e r ideas of s t u d y i n g n a t u r e as an 
e n t i t y had become p o i n t l e s s on the r e a l i s a t i o n of how v a s t 
such a t o p i c was when t r a n s l a t e d i n t o terms of l e a r n i n g f a c -
t u a l d a t a . When a growing volume of knowledge caused the 
study of n a t u r a l t h i n g s t o be s p l i t i n t o the s c i e n c e s , and 
these f u r t h e r s u b d i v i d e d i n t o s p e c i a l i s t d i s c i p l i n e s , the 
i d e a l of t e a c h i n g c h i l d r e n about ' n a t u r e ' became an impos-
s i b i l i t y u n l e s s i t was d e a l t w i t h i n the s i m p l e s t of ways. 
The Elementary Schools 
A t the elementary l e v e l of s c h o o l i n g t h i s has been con-
s i d e r e d as p r a c t i c a b l e . Nature s t u d y , perhaps d i s g u i s e d 
as ' o b j e c t l e s s o n s ' or 'experiences gained by c o n t a c t w i t h 
the r e a l i t y of n a t u r e 1 , i s a n i n e t e e n t h c e n t u r y phenomenon. 
I t grew and t o o k shape i n elementary schools as a r e s u l t 
of the t h e o r i e s and p r a c t i c a l a t t e m p t s of C o n t i n e n t a l 
p h i l o s o p h e r s and e d u c a t i o n a l i s t s l i k e Rousseau, F e s t a l o z z i , 
de F e l l e n b e r g and F r o e b e l , but the r e a s o n i n g t h a t young 
c h i l d r e n are b u t animals w i t h o n l y t h e i r senses w i t h which 
t o a p p r e c i a t e and so experie n c e t h e i r environment i s not 
new. The ide a of g a i n i n g sense experiences i n t h i s way 
comes from w r i t e r s l i k e Juan L u i s V i v e s and John Aimos 
Comenius. 
Both were advocates of the study of n a t u r e as b e i n g 
p r o f i t a b l e t o c h i l d r e n and q u o t a t i o n s from t h e i r works have 
been i n c l u d e d i n the i n t r o d u c t i o n t o t h i s account. Because 
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I b e l i e v e t h a t t h e r e are c e r t a i n marked s i m i l a r i t i e s t o 
be found i n t h e ideas of these two e d u c a t i o n i s t s and 
p h i l o s o p h e r s w i t h those of t h e i r n i n e t e e n t h c e n t u r y c o u n t e r -
p a r t s , I i n t e n d t o examine t h e i r w r i t i n g s about t h e uses 
of the senses i n the l e a r n i n g process and compare such pas-
sages w i t h q u o t a t i o n s t a k e n from the works of P e s t a l o z z i 
and F r o e b e l . 
I n Book IV of the ' De D i s c i p l i n i s ' V i v e s w r o t e : 
" I n a l l n a t u r a l p h i l o s o p h y , the s c h o l a r should 
be t o l d t h a t what he hears i s o n l y t h o u g h t t o be t r u e 
i . e . so f a r as the i n t e l l e c t , judgement, e x p e r i e n c e , 
and c a r e f u l s t u d y of those who have i n v e s t i g a t e d the 
m a t t e r can a s c e r t a i n , f o r i t i s v e r y seldom t h a t we 
can a f f i r m a n y t h i n g as a b s o l u t e l y t r u e . 
F i r s t we must c o n s i d e r the e a s i e s t k i n d s of know-
ledge, v i z . , those t h i n g s t h a t are e v i d e n t t o the 
senses. For the senses open up the way t o a l l know-
ledge " ( 1 ) 
The a u t h o r c o n t i n u e d by s t a t i n g t h a t a c l o s e and c a r e f u l 
o b s e r v a t i o n of n a t u r a l phenomena was v i t a l , a d i r e c t i v e t o 
s t u d e n t and t e a c h e r which i s as v a l i d now as i t was when 
w r i t t e n . I t i s comparable t o some statements made by 
Comenius, i n the ' D i d a c t i c a Magna':-
"We a r r i v e t h e r e f o r e a t the f o l l o w i n g c o n c l u s i o n : 
men must, as f a r as i s p o s s i b l e , be t a u g h t t o become 
wise by s t u d y i n g the heavens, the e a r t h , oaks, and 
beeches, but not by s t u d y i n g books; t h a t i s t o say, 
t h e y must l e a r n t o know and i n v e s t i g a t e the t h i n g s 
themselves, and not the o b s e r v a t i o n s t h a t o t h e r people 
have made about the t h i n g s . " ( 2 ) 
( 1 ) J . L. V i v e s . from F o s t e r Watson 'Vives on E d u c a t i o n ' 
C.U..P. 1913. Pp. 168 & 170. 
( 2 ) J. A. Comenius. 'The Great D i d a c t i c ' . M. W. K e a t i n g e . 
B l a c k . 1896. P. 302. 
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and another q u o t a t i o n shows c l e a r l y t h e l i n k t h a t Comenius 
understood t o be e s s e n t i a l between the u n d e r s t a n d i n g of 
science and the use of the senses: 
"Science, t h e n , i n c r e a s e s i n c e r t a i n t y i n p r o p o r -
t i o n as i t depends on sensuous p e r c e p t i o n . I t f o l l o w s , 
t h e r e f o r e , t h a t i f we wish t o i m p l a n t a t r u e and c e r -
t a i n knowledge of t h i n g s i n our p u p i l s , we must take 
e s p e c i a l care t h a t e v e r y t h i n g be l e a r n e d by means of 
a c t u a l o b s e r v a t i o n and sensuous p e r c e p t i o n . " ( 1 ) 
Both w r i t e r s s t a t e t h e i r o p i n i o n t h a t science must be 
s t u d i e d i n an a c t i v e manner; mere b o o k - l e a r n i n g i s not 
enough. The s t u d e n t must be so guided t h a t the sense im-
p r e s s i o n s he r e c e i v e s from being i n c o n t a c t w i t h d i f f e r i n g 
environments are b u i l t up l o g i c a l l y so as t o form a b a s i s 
of sound knowledge. 
P e s t a l o z z i , w r i t i n g i n 'How Gertrude Teaches Her 
C h i l d r e n 1 , discusses sense-impressions i n the f o l l o w i n g 
terms: 
"When I now l o o k back and ask m y s e l f : What have 
I s p e c i a l l y done f o r t h e v e r y b e i n g of educ a t i o n ? I 
f i n d I have f i x e d the h i g h e s t , supreme p r i n c i p l e of 
i n s t r u c t i o n i n the r e c o g n i t i o n of sense-impression as 
the a b s o l u t e f o u n d a t i o n of a l l knowledge. " (2~J 
W h i l s t p o i n t i n g out t h a t the s t i m u l i which the senses 
r e c e i v e from Nature and n a t u r a l phenomena are n e c e s s a r i l y 
confused and haphazard, he wrote i n a Report on h i s methods 
p u b l i s h e d posthumously i n 1 8 2 8 : 
"Sense i m p r e s s i o n of Nature i s the o n l y t r u e f o u n -
d a t i o n of human i n s t r u c t i o n , because i t i s the o n l y 
t r u e f o u n d a t i o n of human knowledge. 
( 1 ) Op..Hit. P. 3 3 7 . 
( 2 ) J . H. P e s t a l o z z i . 'How Gertrude Teaches Her C h i l d r e n ' . 
T r a n s l a t e d by H o l l a n d Turner. 1938 edn. A l l e n & 
Unwin. P. 1 3 9 . 
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A l l t h a t f o l l o w s i s the r e s u l t of t h i s sense 
i m p r e s s i o n , and the process of a b s t r a c t i o n f r o m i t . 
Hence i n every case where t h i s i s i m p e r f e c t , the 
r e s u l t a l s o w i l l be n e i t h e r c e r t a i n , safe nor p o s i -
t i v e ; and i n any case, where the sense i m p r e s s i o n i s 
i n a c c u r a t e , d e c e p t i o n and e r r o r f o l l o w . " ( l ) 
W r i t i n g i n , rfhe E d u c a t i o n of Man 1 about the observa-
t i o n a l use of the senses, F r o e b e l comments: 
"The knowledge of every t h i n g , of i t s purpose 
and p r o p e r t i e s , i s found most c l e a r l y and d i s t i n c t l y 
i n i t s l o c a l c o n d i t i o n s and i n i t s r e l a t i o n s t o s u r -
r o u n d i n g o b j e c t s . T h e r e f o r e , t h e p u p i l w i l l get the 
c l e a r e s t i n s i g h t i n t o the c h a r a c t e r of t h i n g s , of 
n a t u r e and s u r r o u n d i n g s , i f he sees and s t u d i e s them 
i n t h e i r n a t u r a l c o n n e c t i o n . " ( 2 ) 
I n d i s c u s s i n g e n v i r o n m e n t a l e x c u r s i o n s , the a u t h o r s t a t e d : 
"This d i r e c t and independent o b s e r v a t i o n of the 
t h i n g s themselves, and of t h e i r a c t u a l l i v i n g c o n n e c t i o n 
i n n a t u r e , and not the mere e x p l a n a t i o n of words and 
ideas which are of no i n t e r e s t t o the boy, s h o u l d 
awaken i n him, v a g u e l y a t f i r s t b u t ever more and more 
c l e a r . l y , the g r e a t t h o u g h t of the i n n e r , c o n s t a n t , 
l i v i n g u n i t y of a l l t h i n g s and phenomena i n n a t u r e . " ( 3 ) 
Thus, the idea of a p p r e c i a t i n g and l e a r n i n g t h r o u g h 
c o n t a c t w i t h n a t u r a l phenomena and by means of a d i s c i p l i n e d 
use of the senses has been c o n s t a n t l y p r e s e n t , though g r i e v -
o u s l y n e g l e c t e d , i n e d u c a t i o n a l p h i l o s o p h y . I t i s t h i s i d e a 
which forms a t h r e a d l i n k i n g the e d u c a t i o n a l w r i t i n g s of the 
o l d e r p h i l o s o p h e r s w i t h those of t h e i r more modern c o u n t e r -
p a r t s . 
Only a t the b e g i n n i n g of the n i n e t e e n t h c e n t u r y were 
th e f i r s t e f f o r t s made to e s t a b l i s h a g e n e r a l system, of 
( 1 ) I b i d . P. 200. 
(2 ) F, F r o e b e l . 'The E d u c a t i o n of Man.1 T r a n s l a t e d by 
W.'.N. Hailmann.. 1887. P. .251. 
( 3 ) I b i d . P. 312. 
- 2 6 8 -
e l e m e n t a r y e d u c a t i o n ; p r e v i o u s to t h i s e l e m e n t a r y s c h o o l s 
f o r t h e p o o r h a d b e e n p r o v i d e d i n s m a l l n u m b e r s by p r i v a t e 
p h i l a n t h r o p i c e f f o r t a n d p a r t i c i p a t i o n by t h e S t a t e d i d 
n o t commence u n t i l t h e 1 8 3 0 s . D u r i n g t h a t c e n t u r y , e l e m -
e n t a r y s c h o o l i n g was r e a l l y i n somewhat of a s t a t e o f f l u x ; 
e d u c a t i o n a l i d e a s of C o n t i n e n t a l o r i g i n w e re more w i d e l y 
d i s s e m i n a t e d t h a n t h e y c o u l d h a v e b e e n i n p r e v i o u s c e n t u r -
i e s , a n d b o t h t h e i d e a s a n d t h e e x p e r i m e n t s w h i c h r e s u l t e d 
f r o m them w e r e r e p o r t e d i n n e w s p a p e r s a n d b o o k s . I n 
C h a p t e r V I , I h a v e p o i n t e d o u t t h a t some e x p e r i m e n t s b e g a n 
i n t h e t e a c h i n g of t h e b i o l o g i c a l s c i e n c e s i n e l e m e n t a r y 
s c h o o l s a t t h e commencement o f t h e n i n e t e e n t h c e n t u r y . 
The n a t u r e work t h a t was c a r r i e d on i n Owen's s c h o o l s a t 
New L a n a r k a n d i n t h e e l e m e n t a r y s c h o o l s o r g a n i s e d by 
S a m u e l W i l d e r s p i n w e r e new d e p a r t u r e s i n t h i s f i e l d . The 
s c h o o l s k e p t by t h e R e v , S i m o n Dawes and by P r o f e s s o r 
H e n s l o w , t h e e l e m e n t a r y s c h o o l a t B i s p h a m , a n d L o v e t t ' s 
p h y s i o l o g y t e a c h i n g and h i s common-sense i n s u g g e s t i n g 
t h a t i n f a n t c l a s s r o o m s s h o u l d be b r i g h t and d e c o r a t e d w i t h 
n a t u r a l h i s t o r y p i c t u r e s , e t c . , a l l w e r e w e l l - m e a n i n g and 
t h o u g h t f u l a t t e m p t s t o r e p l a c e t h e o l d e r m e t h o d s of l e a r n -
i n g by c h a n t a n d r 8 t e a n d t h e s c h e m e s of c a t e c h e t i c a l i n -
s t r u c t i o n w i t h s o m e t h i n g t h a t was new. 
U n f o r t u n a t e l y , t h e d e s i r e t o t e a c h s c i e n c e and t o g i v e 
t h i s i n s t r u c t i o n i n a p r a c t i c a l way by u s i n g t h i n g s g a t h e r e d 
f r o m a c h i l d ' s e n v i r o n m e n t - m a n u f a c t u r e d a r t i c l e s and p l a n t s 
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a n d a n i m a l s - b r o u g h t i n t o t h e c l a s s r o o m s , r e s u l t e d i n 
t h e O b j e c t L e s s o n s . 
T h e r e i s , of c o u r s e , n o t h i n g w r o n g w i t h t h e n o t i o n 
t h a t t h e c l a s s r o o m s h o u l d become an e x t e n s i o n o f t h e ' o u t -
s i d e ' e n v i r o n m e n t and t h a t , by t h e j u d i c i o u s p r o v i s i o n of 
m a t e r i a l w i t h i n i t , t h e f o u r w a l l s s h o u l d be made t o r e -
f l e c t t h a t e n v i r o n m e n t a n d so o f f e r an o b s e r v a t i o n a l c h a l -
l e n g e t o t h e c h i l d r e n . H o w e v e r , t h e r e i s c e r t a i n l y a g r e a t 
d e a l w rong i f t h e c l a s s r o o m becomes a s u b s t i t u t e f o r f i r s t -
h a n d o b s e r v a t i o n of n a t u r a l t h i n g s o u t s i d e . The l a t t e r -
d a y b i o l o g y t e a c h e r , no m a t t e r a t w h a t l e v e l he o r she i s 
p l a n n i n g a c o u r s e of l e s s o n s w o u l d , o r s h o u l d , demand t h a t 
c l a s s r o o m work be o n l y p a r t of t h e i n s t r u c t i o n and t h a t w o r k 
i n t h e f i e l d w o u l d o f f e r a c o m p l e m e n t . B u t t h e n i n e t e e n t h 
c e n t u r y o b j e c t l e s s o n t e a c h i n g i n E n g l i s h s c h o o l s s o o n 
b e g a n t o e m p h a s i s e t h e o b j e c t s t h e m s e l v e s a s r e a s o n s f o r 
t h e t e a c h i n g t o t h e e x c l u s i o n o f t h e p r i n c i p l e t h a t t h e 
t h i n g s o f n a t u r e o f f e r e d a new a n d e x c i t i n g means of a l l o w -
i n g c h i l d r e n t o l e a r n . The i d e a t h a t e d u c a t i o n was c o n -
c e r n e d w i t h l i v i n g a n d t h a t n a t u r e was an e x p r e s s i o n of 
t h e f o r c e s a n d p r o b l e m s of l i f e was n o t g r a s p e d w i t h t h e 
r e s u l t t h a t t h e l e s s o n s became more an d more c o n c e r n e d w i t h 
i n a n i m a t e ' t h i n g s ' , t h e p r o p e r t i e s of w h i c h w e r e l i s t e d i n 
t h e same o l d w a y s t o p a s s i v e a n d n o n ^ p a r t i c i p a t i n g a u d i e n c e s . 
T h e r e i s a p h o t o g r a p h i n G. A. N. L o w n d e s ' book 'The S i l e n t 
S o c i a l R e v o l u t i o n ' w h i c h e p i t o m i s e s t h e n a d i r o f t h i s i n -
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s t r u c t i c n . Rows of g i r l s s i t f a c i n g a t e a c h e r whose h a n d 
r e s t s upon a s t u f f e d d o g . On two o f t h e d e s k s a r e m o d e l s 
of dogs a n d o v e r t h e b l a c k b o a r d i s d r a p e d a p i c t u r e of a 
dog and b e n e a t h i t , l e s t t h e r e be a n y m i s a p p r e h e n s i o n , i s 
w r i t t e n 'DOG'. 
I t i s v e r y e a s y and n o t c o n s t r u c t i v e t o d e r i d e t h e 
O b j e c t L e s s o n s t h a t w e r e d e l i v e r e d . No d o u b t t h e r e w e re 
many c h i l d r e n who g a i n e d some f a c t u a l k n o w l e d g e f r o m t e a c h -
i n g s u c h a s t h i s , b u t t h e l e s s o n s became c o n c e r n e d w i t h 
t h e c o m m i t t a l t o memory, w i t h o u t any r e a l u n d e r s t a n d i n g 
o r i n v o l v e m e n t on t h e p a r t of t h e p u p i l s , of m a s s e s of 
d a t a and u n s u i t a b l e v o c a b u l a r y . As a means of t e a c h i n g 
s c i e n c e , t h e O b j e c t L e s s o n s w e r e , p e r h a p s , t h e m o s t ; u n s c i e n -
t i f i c m e t h o d t h a t c o u l d be d e v i s e d . U n d e r t h i s g u i s e t h e 
n i n e t e e n t h c e n t u r y e l e m e n t a r y s c h o o l s d e a l t w i t h s c i e n c e i n 
g e n e r a l a n d n a t u r a l h i s t o r y a n d p h y s i o l o g y i n p a r t i c u l a r . 
R e a l a n d v a l u a b l e p r a c t i c a l work i n s c i e n c e t e a c h i n g d i d 
n o t a p p e a r , i n t h e e l e m e n t a r y s c h o o l s a t l e a s t , u n t i l t h e r e 
was a p a r t i a l r e t u r n t o t h e b a s i c p r i n c i p l e s f r o m w h i c h t h e 
s y s t e m of o b j e c t l e s s o n s was e v o l v e d ; t h i s work b e g a n a s 
• N a t u r e S t u d y ' o n l y a t t h e b e g i n n i n g o f t h e t w e n t i e t h c e n -
t u r y . I n s c h o o l s o f t h e s e c o n d a r y g r a d e , p r a c t i c a l work 
i n t h e s c i e n c e s was o n l y s l o w l y e s t a b l i s h e d a f t e r t h e 1 8 7 0 s 
and t h e n was more o f t e n f o u n d i n t h e f o r m of d e m o n s t r a t i o n 
l e s s o n s c o n d u c t e d by t e a c h e r s r a t h e r t h a n p r a c t i c a l work 
c a r r i e d o u t by c h i l d r e n a t f i r s t - h a n d . 
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M e n t i o n h a s b e e n made, i n t h e t e x t , of t h e p a u c i t y 
of b i o l o g y t e a c h i n g i n E n g l i s h s c h o o l s b e f o r e t h e 1 8 6 0 s . 
A l t h o u g h i t h a s b e e n p o s s i b l e to make r e f e r e n c e s t o some 
n a t u r a l s c i e n c e s u b j e c t t e a c h i n g i n t h e D i s s e n t i n g A c a d e m i e s 
an d i n o c c a s i o n a l P r i v a t e s c h o o l s , s u c h n o t e s c a n n o t be 
c c n s t r u e d a s r e p r e s e n t i n g a g e n e r a l s y s t e m a t i c e d u c a t i o n 
i n b i o l o g i c a l d a t a , s i n c e t h e i n s t a n c e s a r e s c a t t e r e d and 
t h e e s t a b l i s h m e n t s t h a t i n c l u d e d s u c h i n s t r u c t i o n i n t h e i r 
s y l l a b u s e s w e r e f e w i n number. F u r t h e r , t h e n i n e t e e n t h 
c e n t u r y m a r k e d a s t a g e o f g r e a t g r o w t h i n b i o l o g i c a l 
k n o w l e d g e . 
I I . N o t e s on some o f t h e m e t h o d s a d o p t e d by s c h o o l s 
i n t h e i r t e a c h i n g d u r i n g t h e N i n e t e e n t h C e n t u r y . 
O n l y i n t h e l a s t t h r e e d e c a d e s , o r s o , h a v e t h e 
b i o l o g i c a l s c i e n c e s r e t u r n e d t o t h e s t u d y of t h e m e c h a n i s m s 
o f l i v i n g t h i n g s . I n t h e p r e v i o u s two c e n t u r i e s b o t h 
b o t a n y and z o o l o g y h a d e x i s t e d a s c l a s s i f i c a t o r y s t u d i e s 
a n d t h e n a t u r a l h i s t o r i a n s , whom t h i s c o u n t r y h a s p r o d u c e d 
i n l a r g e n u m b e r s , were c o n c e r n e d w i t h t h e c o l l e c t i o n , i d e n -
t i f i c a t i o n , c l a s s i f i c a t i o n and p r e s e r v a t i o n of s p e c i m e n s 
The ' n a t u r a l h i s t o r i e s ' t h e y w r o t e a r e r e c o r d s of t h i s 
a c t i v e , e r u d i t e and e s s e n t i a l z e a l b u t t h e p r o b l e m s of t h e 
l i f e p r o c e s s e s w i t h w h i c h t w e n t i e t h c e n t u r y b i o l o g y i s 
c o n c e r n e d o n l y became a p p a r e n t a f t e r t h e r e s e a r c h t h a t 
was p r o m p t e d by t h e p u b l i c a t i o n of D a r w i n ' s e v o l u t i o n a r y 
h y p o t h e s i s , t h e e x p e r i m e n t a l a p p r o a c h e s of p h y s i c i s t s a n d 
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c h e m i s t s and t h e d e v e l o p m e n t and t r a i n i n g o f t h o s e who 
w e r e d e s t i n e d t o become p r o f e s s i o n a l b i o l o g i s t s . The r e s u l t 
h a s b e e n a r e t u r n t o t h e s t u d y of o r g a n i s m s a s t h e y l i v e 
i n t h e i r n a t u r a l e n v i r o n m e n t s . T h e s e p o i n t s a r e ' d e v e l o p e d 
by A. R. H a l l , who w r i t e s i n 'The New C a m b r i d g e Modern 
H i s t o r y ' : 
" I n t h e m i d - n i n e t e e n t h c e n t u r y t h e p u r s u i t of 
s c i e n t i f i c k n o w l e d g e a t l a s t a t t a i n e d t r u e autonomy 
and i n d e p e n d e n c e E m a n c i p a t e d f r o m t h e l i m i t a -
t i o n s i m p o s e d by f o r m a l r e a s o n i n g and d o g m a t i c t h e o -
l o g y , an u n q u e s t i o n a b l e f o r c e o f c e r t a i n t y was c l a i m e d 
f o r s c i e n t i f i c t r u t h s s u c h a s h a d n e v e r b e f o r e b e e n 
g r a n t e d t o a n y p r o d u c t s o f t h e i n t e l l e c t ; The 
f o r m a t i v e p e r i o d of modern s c i e n c e i n w h i c h i t s c h a r -
a c t e r , i t s m e t h o d s a n d i t s p r o b l e m s w e r e e s t a b l i s h e d 
may be s a i d , t o h a v e e n d e d a b o u t 1 8 3 0 ; t h e m o dern a g e , 
w i t h t h e t e c h n i c a l a s c e n d a n c y o f s c i e n c e , t o h a v e 
begun a b o u t 1 8 7 0 . " ( l ) 
H a l l c o n t i n u e s by d i s c u s s i n g t h e g r o w t h of e x p e r i m e n t a l 
b i o l o g y : 
"The p r o g r e s s o f e x p e r i m e n t a l b i o l o g y , s t a n d i n g 
a p a r t f r o m t h e m a i n l i n e o f n a t u r a l h i s t o r y , t o o k 
p l a c e m a i n l y i n F r a n c e and Germany. The E n g l i s h 
c o n t r i b u t i o n was a f o r m a t i v e c o n c e p t g r o w i n g d i r e c t l y 
o u t of t h e s t u d y of n a t u r a l h i s t o r y w h i c h d e f l e c t e d 
and e n r i c h e d e v e r y b r a n c h o f b i o l o g y . The m e m o i r s o f 
D a r w i n a n d W a l l a c e , r e a d t o t h e L i n n e a n S o c i e t y i n 
1 8 5 8 , i n w h i c h t h e t h e o r y of e v o l u t i o n by n a t u r a l 
s e l e c t i o n was f i r s t e x p o u n d e d , f o l l o w e d by t h e p u b l i -
c a t i o n of t h e ' O r i g i n of S p e c i e s ' , a p p e a r e d a s a c a t a -
c l y s m i c b r e a k w i t h a l l s o u n d t h i n k i n g . " ( 2 ) 
a n d , s p e a k i n g o f t h e m i d - c e n t u r y p o p u l a r i n t e r e s t i n t h e 
n a t u r a l s c i e n c e s , H a l l n o t e s t h a t a c h a n g e became a p p a r e n t , 
t o w a r d s t h e e n d o f t h e c e n t u r y : 
P o p u l a r i n t e r e s t i n s c i e n c e t u r n e d f r o m 
d e s c r i p t i v e n a t u r a l h i s t o r y , a s t r o n o m y a n d d r a w i n g -
room m a r v e l s t o t h e c o n s t r u c t i v e s c i e n c e s o f e l e c -
( 1 ) A. R. H a l l . 'The New C a m b r i d g e Modern H i s t o r y . ' 
V o l . X. P. 4 9 . 
( 2 ) i f c b i d r . r t . P. 6 7 . 
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t r i c i t y and c h e m i s t r y . P o s i t i v e l y , s c i e n c e m eant 
k n o w l e d g e and p o w e r . " ( l ) 
T h i s s t o r y i s r e f l e c t e d , n o t o n l y i n t h e c h a n g i n g 
v o l u m e of s c i e n c e t e a c h i n g and i n i t s c o n t e n t , b u t a l s o , 
t o a c e r t a i n e x t e n t , i n t h e m e t h o d s t h a t w e r e u s e d t o i n -
s t i l some b i o l o g i c a l k n o w l e d g e i n t o c h i l d r e n of a l l a g e s . 
The t e a c h i n g o f b o t a n y was f i r m l y b a s e d upon c l a s s i f i -
c a t o r y p r i n c i p l e s a n d , on t h e v e r y r a r e o c c a s i o n s i n w h i c h 
i t was i n t r o d u c e d i n t o s c h o o l s y l l a b u s e s , z o o l o g i c a l s t u d i e s 
w e r e c o n f i n e d t o t h e c o n s i d e r a t i o n o f c e r t a i n s e l e c t e d 
a n i m a l t y p e s . I n b o t a n y , a n y p r a c t i c a l work t h a t was 
a t t e m p t e d was u s u a l l y r e s t r i c t e d t o t h e d i s s e c t i o n of 
f l o w e r s t o show t h e f l o r a l c h a r a c t e r s upon w h i c h t h e c l a s s i -
f i c a t i o n was b a s e d . The Q u a k e r s c h o o l s w e r e , p e r h a p s , 
e x c e p t i o n a l i n t h i s r e s p e c t s i n c e t h e p u p i l s w e r e e n c o u r a g e d 
t o t a k e ' a e s t h e t i c ' w a l k s , f r o m w h i c h t h e y m u s t h a v e g a i n e d 
some n o t i o n o f t h e d i f f e r e n t t y p e s o f p l a n t s t h a t e x i s t e d , 
i n a d d i t i o n t o l e a r n i n g a . l i t t l e a b o u t h a b i t a t r e l a t i o n s h i p s . 
What may be t e r m e d ' b o o k - l e a r n i n g ' was a f a v o u r i t e 
m e t h o d ( a n d t h e e a r l i e s t ) o f i m p a r t i n g s c i e n t i f i c i n s t r u c -
t i o n a n d t h e R e p o r t s of b o t h t h e D e v o n s h i r e and T a u n t o n 
C o m m i s s i o n s a r e r i c h i n t h e t i t l e s o f b o o k s t h a t s e c o n d a r y 
s c h o o l s u s e d . I n t h e R e p o r t s of t h e l a t t e r C o m m i s s i o n , 
one o f t h e q u e s t i o n s i n t h e q u e s t i o n n a i r e t h a t was s e n t 
o u t t o G o v e r n o r s a n d H e a d m a s t e r s a s k e d s p e c i f i c a l l y w h e t h e r 
n a t u r a l h i s t o r y , p h y s i c s o r c h e m i s t r y w e r e t a u g h t by t h e 
u s e of t e x t b o o k s , o r by o r a l l e c t u r e s , w i t h t h e a i d of 
( 1 ) J h i . d ^ : t . P; 74. 
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o b j e c t s o r d e m o n s t r a t i o n e x p e r i m e n t s , o r w h e t h e r t h e b o y s 
a c t u a l l y h a n d l e d t h e o b j e c t s o r p e r f o r m e d t h e e x p e r i m e n t s 
t h e m s e l v e s . I n t h e R e p o r t s o f t h e D e v o n s h i r e C o m m i s s i o n 
i t i s common t o r e a d t h a t P u b l i c s c h o o l b o y s ' g o t up' some 
a s p e c t o f b o t a n y f r o m a t e x t book f o r e x a m i n a t i o n p u r p o s e s . 
As common was some s t a t e m e n t t h a t t h e p r i v a t e r e a d i n g o f 
t h e s c h o o l b o y s was s u p p l e m e n t e d by o c c a s i o n a l l e c t u r e s . 
R a r e l y d o e s t h e r e a d e r f i n d i n t h e T a u n t o n C o m m i s s i o n 
R e p o r t s , f o r i n s t a n c e , t h a t grammar s c h o o l b o y s w e r e much 
c o n c e r n e d w i t h t h e h a n d l i n g o f n a t u r a l h i s t o r y o b j e c t s a nd 
s p e c i m e n s , o r t h a t e x p e r i m e n t s w e r e c o n d u c t e d by them i n 
b o t a n y a n d p h y s i o l o g y . 
I n a l l t h e s c h o o l s , s e c o n d a r y and e l e m e n t a r y , t h e t e x t 
b o o k s i n m o s t s u b j e c t s w e r e c o n s t r u c t e d upon c a t e c h e t i c a l 
l i n e s . P r o f e s s o r R. L . A r c h e r c a s t i g a t e s one o f them: 
" H e r e a r e t h e c o n t e n t s o f a l i t t l e t e x t - b o o k o f 
340 p a g e s b e a r i n g t h e d a t e 1 8 2 1 , w h i c h was p r e s u m a b l y 
p o p u l a r , s i n c e t h i s i s t h e e i g h t e e n t h e d i t i o n . I t i s 
s t y l e d 'An E a s y I n t r o d u c t i o n t o t h e A r t s a n d S c i e n c e s . ' 
I t d e a l s i n c a t e c h e t i c a l f o r m w i t h r e l i g i o n , l o g i c , 
m o r a l i t y , a t m o s p h e r i c phenomena, s o u n d , e a r t h q u a k e s 
and v o l c a n o e s , t h e t i d e s , m e t a p h y s i c s , j u r i s p r u d e n c e , 
m e d i c i n e , c h e m i s t r y , b o t a n y , grammar, r h e t o r i c , m e t r e , 
m a t h e m a t i c s , a r c h i t e c t u r e , p a i n t i n g , s c u l p t u r e , mech-
a n i c s , c h r o n o l o g y , a s t r o n o m y , g e o g r a p h y , h i s t o r y , 
m y t h o l o g y , n a t u r a l h i s t o r y , m i n e r a l o g y , p n e u m a t i c s , 
h y d r o s t a t i c s , e l e c t r i c i t y , g a l v a n i s m , a r t i f i c i a l 
memory, and t h e drama. O n l y when he r e a c h e s 
m y t h o l o g y d o e s t h e w r i t e r r e a l l y l a u n c h o u t , t h i s 
s e c t i o n o c c u p y i n g t h i r t y p a g e s , a n amount b e a t e n o n l y 
by n a t u r a l h i s t o r y w i t h t h i r t y - s i x . 1 1 ( 1 ) 
W h i l s t s u c h a book o u g h t t o h a v e b e e n i n t e n d e d o n l y f o r 
u s e a t t h e h i g h e r l e v e l s o f e d u c a t i o n , t h e r e w e r e many i n 
( l ) R. L . A r c h e r . ' S e c o n d a r y E d u c a t i o n i n t h e X I X C e n t u r y . ' 
C.U.P. 1 9 2 1 . P. 8 7 . 
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u s e i n e l e m e n t a r y s c h o o l s t h a t w e r e w r i t t e n a s l a r g e b l o c k s 
o f m a t e r i a l t o be m e m o r i s e d a n d r e g u r g i t a t e d u n d e r t h e s t i m u -
l u s o f t h e a p p r o p r i a t e q u e s t i o n . M r s . T r i m m e r ' s 'The 
T e a c h e r ' s A s s i s t a n t ' c o n s i s t e d of r e l i g i o u s l e c t u r e s w r i t t e n 
i n a c a t e c h e t i c a l f o r m t o be r e a d by t h e t e a c h e r . I t c o n -
t a i n e d b o t h t h e q u e s t i o n s t o be p u t t o t h e p u p i l s a b o u t 
t h e s u b j e c t - m a t t e r and a l s o t h e a n s w e r s t h e y w e r e t o r e t u r n . 
H e r ' I n t r o d u c t i o n t o t h e K n o w l e d g e o f N a t u r e ' a n d M a r t i n e t ' s 
' C a t e c h i s m o f N a t u r e ' h a v e a l r e a d y b e e n m e n t i o n e d i n t h e 
t e x t ( s e e P . 1 8 4 ) , a s h a v e some o t h e r s o u t o f t h e m u l t i t u d e 
i n u s e . T h e r e was, f o r i n s t a n c e a m o n t h l y e d u c a t i o n a l 
J o u r n a l "The P r a c t i c a l T e a c h e r 1 , e d i t e d by J o s e p h H u g h e s , 
v o l u m e s I & I I of w h i c h w e r e p u b l i s h e d b e t w e e n 1881 and 
1 8 8 3 . Amongst t h e c o n t e n t s w e r e a r t i c l e s c o m p r i s i n g a n 
' A n e c d o t a l N a t u r a l H i s t o r y ' by t h e R e v . J . G. Wood, some 
of w h i c h d e a l t w i t h s q u i r r e l s , c a m e l s , b a t s , c a t s , w h a l e s 
a n d e l e p h a n t s . Though n o t c a t e c h e t i c a l , t h e a r t i c l e s w e r e 
c e r t a i n l y a n e c d o t a l . I n t h e c o l u m n s o f t h i s J o u r n a l , T h e o . 
Wood c o n d u c t e d a s e r i e s o f ' P r a c t i c a l L e s s o n s on I n s e c t 
L i f e ' a nd c o p i o u s ' S c i e n c e N o t e s ' w e r e i n c l u d e d f o r t h e u s e 
o f t e a c h e r s a n d i n t e r e s t e d p a r e n t s . 
I n 1 8 5 6 - 5 7 , Mr. M o r e l l r e p o r t e d , i n t h e M i n u t e s o f 
t h e C o m m i t t e e i n C o u n c i l , c o n c e r n i n g t h e B r i t i s h a n d F o r e i g n 
S c h o o l S o c i e t y ' s T r a i n i n g I n s t i t u t i o n a t B o r o u g h R o a d , 
S o u t h w a r k . He d e s c r i b e d how t h e s t u d e n t s w ere g i v e n a 
s e r i e s of l e c t u r e s a b o u t Common T h i n g s " f o u n d e d f o r t h e most 
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p a r t on t h e s c h o o l r e a d i n g b o o k s " w h i c h w e r e i n t e n d e d t o 
be u s e d f o r e d e m e n t a r y t e a c h i n g . The F i r s t Y e a r N a t u r a l 
H i s t o r y l e c t u r e s c o m p r i s e d , 
a s y s t e m a t i c c l a s s i f i c a t i o n o f A n i m a l s 
a c c o r d i n g t o t h e s y s t e m of C u v i e r , a n d a n o u t l i n e of 
E n g l i s h B o t a n y , b e s i d e s s p e c i a l l e c t u r e s on p a r t i c u l a r 
p l a n t s and a n i m a l s , a d a p t e d t o f u r n i s h m a t t e r f o r 
e l e m e n t a r y c o l l e c t i v e l e s s o n s . " ( l ) 
When t h e t e a c h e r s w e r e t a u g h t f r o m b ooks a n d w i t h 
l i t t l e i n s t r u c t i o n i n p r a c t i c a l w o r k , i t i s n o t to be 
w o n d e r e d a t t h a t t h e y , i n t h e i r t u r n , c o n t i n u e d t o i n s t r u c t 
t h e i r p u p i l s i n t h i s f a s h i o n . 
I I I . B i o l o g i c a l S u b j e c t t e a c h i n g and t h e d i s s e m i n a t i o n 
o f t h i s s c i e n t i f i c k n o w l e d g e d u r i n g t h e p e r i o d 
u n d e r r e v i e w . 
( a ) A g r i c u l t u r e 
The o v e r r i d i n g t o n e of t h i s d i s c u s s i o n h a s b e e n c r i t i -
c a l , b u t t h r o u g h o u t t h e p e r i o d of e d u c a t i o n a l h i s t o r y u n d e r 
r e v i e w some f o r m of b i o l o g i c a l t e a c h i n g h a s b e e n p r e s e n t i n 
one or o t h e r o f t h e d i f f e r e n t k i n d s o f s c h o l a s t i c e s t a b l i s h -
m e n t s t h a t e x i s t e d . I t may be t h a t b i o l o g y was l i m i t e d t o 
s p e c i a l i s t t e a c h i n g o f b o t a n y , a n a t o m y and m a t e r i a m e d i c a 
i n s u c h e s t a b l i s h m e n t s a s t h e D i s s e n t i n g A c a d e m i e s and t o 
a l i m i t e d amount of b o t a n i c a l i n s t r u c t i o n p r o v i d e d by p r i v a t e 
t u t o r s , y e t t h e n a t u r a l h i s t o r y s c i e n c e s h a v e l o n g b e e n 
s t r e s s e d a s b e i n g i m p o r t a n t by e d u c a t i o n a l p h i l o s o p h e r s a n d 
r e f o r m e r s . I t h a s b e e n n o t e d t h a t v e r y r a r e l y c a n a c a s e 
o f p r a c t i c a l u s e f u l n e s s be made f o r t h e s e s t u d i e s , y e t , i n 
( l ) M i n s . 1 8 5 6 - 5 7 . P p . 7 5 9 - 7 6 0 . 
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an a e s t h e t i c s e n s e a n d a s i n t e r e s t i n g h o b b i e s and s t u d i e s , 
s u c h s c i e n c e s seem a l w a y s t o h a v e h a d a c e r t a i n m e a s u r e 
of p o p u l a r i t y . B u t b o t h g a r d e n i n g and a g r i c u l t u r e a r e 
two b r a n c h e s o f s c i e n c e w h i c h c a n be c o n s i d e r e d u n d e r e a c h 
of t h e s e c a t e g o r i e s ; f o r i n s t a n c e , i n t h e y e a r s when t h e 
economy o f t h i s c o u n t r y was s t i l l more o r l e s s d e p e n d e n t 
upon a g r i c u l t u r e t h e i n t r o d u c t i o n of s c i e n t i f i c t e c h n i q u e s 
t o f a r m i n g o p e r a t i o n s h a d ( a n d h a s s t i l l ) i m p o r t a n t e c o n -
omic c o n s e q u e n c e s . H o w e v e r , f a r m i n g a n d h o r t i c u l t u r e h a v e 
n o t o n l y p r o v e d u s e f u l o c c u p a t i o n s b u t t h e y h a v e a l s o b e e n 
t a k e n up o u t o f i n t e r e s t , a s h o b b i e s , f o r i n t e l l e c t u a l 
amusement o r f o r s h e e r p l e a s u r e . G a r d e n i n g , of . c o u r s e , 
h a s become much more w i d e s p r e a d a s a p a s t i m e a m o n g s t a l l 
c l a s s e s b u t b o t h of t h e s e f a c t o r s i n t h e n a t u r a l h i s t o r y 
b a c k g r o u n d of E n g l i s h m e n m u s t now be f u r t h e r d e v e l o p e d . 
W r i t i n g of t h e e i g h t e e n t h c e n t u r y , P r o f e s s o r A. C o b b a n 
r e p o r t s : 
" T h e o r y , i n f a c t , s t i l l t e n d e d t o h o l d e x p e r i -
m e n t a l s c i e n c e b a c k , b u t t h e p r a c t i c a l i n t e r e s t s , 
w h i c h s c i e n t i s t s s h a r e d w i t h p h i l o s o p h e s , s t i m u l a t e d 
i t s p r o g r e s s . I n t h e f i e l d of b o t a n i c a l s t u d i e s i n -
t e r e s t was d i r e c t e d t o w a r d s a g r i c u l t u r a l , a n d e s p e c i -
a l l y h o r t i c u l t u r a l p r a c t i c e . V a l u a b l e work was done 
on p o l l i n a t i o n a n d h y b r i d i s a t i o n . " ( 1 ) 
H. J . M a s s i n g h a m , h o w e v e r , w r i t i n g i n 'The E n g l i s h 
C o u n t r y m a n ' , t a k e s somewhat of a d i f f e r e n t v i e w a n d , i n 
m e n t i o n i n g t h a t t h e p r e c e d i n g c e n t u r y h a d p r o d u c e d many 
new d i s c o v e r i e s i n n a t u r a l h i s t o r y and t h e n a t u r a l s c i e n c e s , 
( l ) A. C o b b a n . 'The New C a m b r i d g e Modern H i s t o r y . ' 
V o l . V I I . E d . J . 0. L i n d s a y . C.U.P. 1 9 5 7 ; P. 9 0 . 
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s t a t e s : 
"The h u s b a n d r y of t h e 1 7 t h c e n t u r y h a s b e e n a b -
s u r d l y n e g l e c t e d t o t h e a d v a n t a g e of t h e 1 8 t h , when 
t h e f o u r h i g h - f a r m i n g k i n g s , T u l l , T o w n s h e n d , B a k e w e l l 
a n d C o k e , a r e r e p u t e d t o h a v e r e v o l u t i o n i z e d o u r a g r i -
c u l t u r e . T h e y d i d n o t , " ( l ) 
The a u t h o r t h e n m e n t i o n s t h a t B a r n a b y Googe recommended t h e 
g r o w i n g of t u r n i p s a s e a r l y a s 1 5 7 7 , t h a t s e l e c t i o n of 
o x e n , c a t t l e a n d new b r e e d s of s h e e p was b e i n g p r a c t i s e d 
b e f o r e t h e e i g h t e e n t h c e n t u r y and a r t i f i c i a l g r a s s e s b r e d . 
The p l o u g h i n g i n t o t h e l a n d o f m a n u r e and t h e r e p e a t e d 
p l o u g h i n g o f f a l l o w l a n d b e f o r e s o w i n g s e e d was y i e l d i n g 
g r e a t e r p r o d u c e p e r a c r e , a n d : 
" F a g g o t and s t o n e d r a i n s came i n t o u s e a n d t h e 
p r o t o - m o l e p l o u g h was i n v e n t e d . The ' d r o w n e r ' w i t h 
h i s n e a t i r r i g a t i o n s y s t e m a p p e a r e d i n t h e w a t e r 
meadows. C a t c h - c r o p s w ere u n d e r s o w n t o b a r l e y o r 
o a t s . New w h e a t s w e r e b r e d . C a r r o t s , m a r r o w s , 
p a r s n i p s , a r t i c h o k e s , c a b b a g e , f e n n e l , h o p s , c o l e -
w o r t , p o t a t o e s , t e a z l e a n d m u s t a r d f o u n d t h e i r p l a c e s 
i n t h e r o t a t i o n s T o b a c c o was e x t e n s i v e l y g rown. 
The h e r b - g a r d e n f l o u r i s h e d ; new r o s e s w e r e 
grown a n d g r a f t i n g made s w i f t p r o g r e s s 
H e d g e row t i m b e r was p l a n t e d b o t h f o r s h e l t e r a n d 
b r o w s i n g . The r e c l a m a t i o n o f t h e F e n s was u n d e r t a k e n 
on a l a r g e s c a l e by V e r m u y d e n , C h a r l e s I a n d t h e Duke 
o f B e d f o r d . P r a c t i c a l c o u n t r y w r i t e r s l i k e J o h n 
E v e l y n , S p e e d , G e r v a s e Markham, W o r l i d g e , B l y t h and 
S i r Hugh P i a t t f o s t e r e d w h e r e t h e y d i d n o t c r e a t e t h e 
s p i r i t o f n o v e l t y a n d e x p e r i m e n t . " ( 2 ) 
L o r d E r n i e , c o m m e n t i n g on t h e p e r i o d 1 6 6 0 - 1 7 0 0 , w r i t e s : 
" S t i l l more v a g u e l y S t e w a r t w r i t e r s w e r e l o o k i n g 
f o r t h e a i d of s c i e n c e . I t s f u t u r e b e n e f i t s c o u l d 
n o t , of c o u r s e , be f o r e s e e n . B u t t h e demand f o r a n 
( 1 ) J . H. M a s s i n g h a m . 'The E n g l i s h C o u n t r y m a n . ' 
B a t s f o r d . 1 9 4 2 . P. 3 7 . 
( 2 ) I j b ^ d . P. 3 7 - 4 0 . 
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A g r i c u l t u r a l C o l l e g e , t h e r e c o g n i t i o n of t h e work 
of t h e R o y a l S o c i e t y , t h e s t u d y o f s u c h b o o k s a s 
W i l l i s 1 'De f e r m e n t a t i o n e 1 o r G l a u b e r s ' M i r a c u l u m 
M u n d i 1 , i n w h i c h a n a t t e m p t was made t o a n a l y s e t h e 
e l e m e n t s t h a t - c o n t r i b u t e t o v e g e t a t i o n , show t h a t 
e x p e c t a t i o n s h a d b e e n a r o u s e d . " ( l ) 
W h a t e v e r t h e d i s a g r e e m e n t s b e t w e e n . a u t h o r s a s t o w h i c h 
c e n t u r y was t h e more g r e a t l y c o n c e r n e d w i t h s c i e n t i f i c 
p r o g r e s s i n f a r m i n g , i t may be s t a t e d t h a t , f r o m t h e p e r i o d 
1660 o n w a r d s , t h e r e was a g r e a t i n t e r e s t i n f a r m i n g and 
f a r m i n g t e c h n i q u e s . F r o m 1700 u n t i l a b o u t 1760 f a r m i n g 
was much more c o n c e r n e d w i t h s c i e n t i f i c m e t h o d s o f c u l t i -
v a t i o n a n d s t o c k - r e a r i n g a n d i t was d u r i n g t h i s p e r i o d 
t h a t t h e e x p e r i m e n t a l work of B a k e w e l l , ' f u l l , a n d T o w n s h e n d 
e t c ; , became w e l l known. The p e r i o d a f t e r 1 7 6 0 , when 
a g r i c u l t u r a l s c i e n c e h a d become f i r m l y e s t a b l i s h e d was a l s o 
t h e t i m e when t h e r e was a . g r e a t i n c r e a s e i n a g r i c u l t u r a l 
c a p i t a l i s m a n d , w i t h a n o t i c e a b l e r i s e i n t h e number o f 
E n c l o s u r e A c t s ( t h e r e w e r e 3 0 0 0 - 4 0 0 0 of t h e s e d u r i n g t h e 
r e i g n o f G e o r g e I I I ) , t h e r e f o l l o w e d a n i n c r e a s i n g p o v e r t y 
among a g r i c u l t u r a l l a b o u r e r s and a movement o f t h e p o o r 
f r o m t h e l a n d i n t o t h e t o w n s and c i t i e s . 
E v e n s o , and d e s p i t e r e c u r r e n t h a r d s h i p s , a g r i c u l t u r e 
h a s r e m a i n e d a m a j o r i n d u s t r y i n t h i s c o u n t r y a n d so some 
t r a i n i n g i n t h e a c c e p t e d t e c h n i q u e s of f a r m i n g s c i e n c e 
was o f t e n t h o u g h t t o be w o r t h w h i l e by some f a r m e r s and 
o t h e r p a r e n t s when c o n s i d e r i n g t h e e d u c a t i o n o f t h e i r s o n s . 
( l ) L o r d E r n i e . ' E n g l i s h F a r m i n g P a s t a n d P r e s e n t . ' 
1 9 3 2 . P. 1 3 1 . 
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E v e n i n S a m u e l H a r t l i b ' s d a y t h a t i n d e f a t i g a b l e 
w r i t e r p r o p o s e d t h e f o r m a t i o n o f a n A g r i c u l t u r a l C o l l e g e 
a n d A b r a h a m C o w l e y made a s i m i l a r r e c o m m e n d a t i o n t h a t 
a g r i c u l t u r e s h o u l d be t a u g h t t o y o u n g g e n t l e m e n . A g r i -
c u l t u r a l t r a i n i n g was i n c l u d e d i n t h e B e t h n a l G r e e n 
Academy o f S i r B a l t h a z a r G e r b i e r and I h a v e n o t e d o t h e r 
i n s t a n c e s o f p r i v a t e s c h o o l s w h e r e s u c h t e a c h i n g h a s b e e n 
t r a c e d . An A g r i c u l t u r a l C o l l e g e was s t a r t e d a t C i r e n c e s t e r 
i n 1845 a n d , a t Wye C o l l e g e , a g r i c u l t u r e was made t h e 
p r i n c i p a l c o u r s e of s t u d y and t h i s e s t a b l i s h m e n t l a t e r 
became an A g r i c u l t u r a l C o l l e g e . 
I n t h e c h a p t e r c o n c e r n e d w i t h e l e m e n t a r y e d u c a t i o n 
( s e e C h a p t e r V l ) , m e n t i o n h a s b e e n made o f t h e n i n e t e e n t h 
c e n t u r y ' s c h o o l s o f i n d u s t r y ' , most o f w h i c h w e r e t o be 
f o u n d i n a g r i c u l t u r a l a r e a s . I n . t hem, t h e c h i l d r e n w e r e 
g i v e n some s o r t of t r a i n i n g i n h o r t i c u l t u r a l t e c h n i q u e s . 
W h i l s t i t was p o s s i b l e t h a t s u c h a t r a i n i n g was c o n s i d e r e d 
t o be an e d u c a t i v e p r o c e s s i t was a l s o t r u e t h a t t h e 
p r o f i t s a c c r u i n g f r o m t h e p r o c e e d s o f t h e s a l e o f what t h e 
c h i l d r e n p r o d u c e d by t h e i r l a b o u r h e l p e d t o p a y f o r t h e 
e d u c a t i o n t h e y r e c e i v e d . H o w e v e r , t h e n i n e t e e n t h c e n t u r y 
s c h o o l s o f t h i s t y p e w e r e much i n f l u e n c e d by t h e e x p e r i -
m e n t s c a r r i e d on a l o n g s i m i l a r l i n e s by P e s t a l o z z i , 
W e r h l i a n d o t h e r s a n d b o r e l i t t l e r e s e m b l a n c e t o t h e i r 
e a r l i e r c o u n t e r p a r t s o f t h e s e v e n t e e n t h and e i g h t e e n t h 
c e n t u r i e s . 
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A g r i c u l t u r e was e n c o u r a g e d , i n t h e u s u a l E n g l i s h way 
of g i v i n g g r a n t s on t h e r e s u l t o f e x a m i n a t i o n . I n 1 8 4 6 , 
Day S c h o o l s of I n d u s t r y c o u l d o b t a i n a n a n n u a l g r a n t n o t 
e x c e e d i n g h a l f t h e r e n t f o r a f i e l d g a r d e n f o r t h e i n s t r u c -
t i o n of s c h o l a r s , a g r a n t was a v a i l a b l e t o w a r d s t h e c o s t 
o f t h e f i r s t p u r c h a s e of t o o l s and t h e r e was a g r a t u i t y 
f o r t h e m a s t e r . ( l ) The S c i e n c e a n d A r t D e p a r t m e n t c o n d u c -
t e d e x a m i n a t i o n s i n t h e P r i n c i p l e s o f A g r i c u l t u r e and g r a n t s 
w e r e a v a i l a b l e t o d e p a r t m e n t s t e a c h i n g t h a t t o p i c ( i n 1 8 7 8 , 
f o r i n s t a n c e , 1265 s t u d e n t s w e r e e x a m i n e d i n t h i s s u b j e c t , 
a y e a r l a t e r t h e n umbers h a d a l m o s t d o u b l e d ) b u t i t was 
s a i d t h a t many who t o o k A g r i c u l t u r e a s a s u b j e c t f o r t h i s 
e x a m i n a t i o n h a d n e v e r s t i r r e d o u t of L o n d o n . The S t a t i s t i c s 
o f t h e C o m m i t t e e i n C o u n c i l f o r E d u c a t i o n show t h a t t h i s 
s u b j e c t was t a k e n by e x a m i n a t i o n c a n d i d a t e s i n v o l u n t a r y 
and b o a r d s c h o o l s d u r i n g t h e l a t t e r p a r t of t h e n i n e t e e n t h 
c e n t u r y . 
Some t e a c h i n g , t h e n , o f a g r i c u l t u r a l s u b j e c t s a n d 
m e t h o d s h a s b e e n i n c l u d e d w i t h i n t h e s y l l a b u s e s o f a num-
b e r of s c h o o l s , p r i v a t e o r o t h e r w i s e , a n d , l i k e m e d i c a l 
s t u d i e s , a g r i c u l t u r a l s c i e n c e h a s b e e n t a u g h t when o t h e r 
a s p e c t s o f t h e s t u d y of l i v i n g t h i n g s h a v e b e e n l a n g u i s h i n g . 
I n a s i m i l a r f a s h i o n t o m e d i c i n e , a g r i c u l t u r e h a s p r o v e d 
a ' u s e f u l ' t o p i c and n o w a d a y s h a s become so s p e c i a l i s e d 
t h a t i t i s r e s t r i c t e d t o r u r a l s c h o o l s , C o l l e g e s a n d t h e 
( l ) M i n s . 1 8 4 6 . F r o m 'Summary of S t a t i s t i c s , R e g u l a t i o n s 
e t c . o f E l e m e n t a r y E d u c a t i o n i n E n g l a n d a n d W a l e s . ' 
by M. E . S a d l e r a n d J . W. E d w a r d s . 1 8 3 3 - 1 8 7 0 . P. 4 3 4 . 
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U n i v e r s i t i e s .. , 
( b ) H o r t i c u l t u r e 
The s t u d y o f H o r t i c u l t u r e a n d t h e p r a c t i c e o f g a r d e n -
i n g i n s c h o o l s , h o w e v e r , p r e s e n t s l i g h t l y d i f f e r e n t c o n -
s i d e r a t i o n s . W h e t h e r g a r d e n i n g i s a p u r e l y B r i t i s h hobby 
a n d p a s s i o n I s h o u l d d o u b t , f o r a d e l i g h t i n g r o w i n g t h i n g s 
seems t o be a human t r a i t . N e v e r t h e l e s s , i n t h i s c o u n t r y 
t h e a r t of d e c o r a t i v e g a r d e n i n g h a s b e e n l o n g e s t a b l i s h e d 
a n d men w e r e m a k i n g s c i e n t i f i c a t t e m p t s a t h o r t i c u l t u r e 
b e f o r e 1 6 6 0 . The E a r l o f Danby f o u n d e d a n d endowed a 
B o t a n i c a l G a r d e n a t O x f o r d e a r l y i n t h e s e v e n t e e n t h c e n -
t u r y a n d p u b l i s h e d a c a t a l o g u e of t h e p l a n t s i t c o n t a i n e d 
i n 1648 a t w h i c h t i m e t h e r e w e r e a b o u t s i x t e e n h u n d r e d , 
o f w h i c h one t h o u s a n d w e r e f o r e i g n i n t r o d u c t i o n s . ( 1 ) L a r g e 
g a r d e n s w e r e l e g i o n i n a n d a r o u n d L o n d o n a t t h e t u r n of 
t h e e i g h t e e n t h c e n t u r y ; i n 1697 L e o n a r d M e ager w r o t e 'The 
New A r t o f G a r d e n i n g ' , S t e p h e n S w i t z e r p u b l i s h e d 'The 
N o b l e m a n ' s , G e n t l e m a n ' s a n d G a r d e n e r ' s R e c r e a t i o n . ' i n 
1715 and i n 1 7 2 8 , B a t t y L a n g l e y c r i t i c i s e d t h e s t i f f f o r m a -
l i s m w h i c h was b e c o m i n g h a b i t u a l i n t h e l a r g e r g a r d e n s , 
i n h i s -book 'New P r i n c i p l e s of G a r d e n i n g . ' I n t h e e i g h t -
e e n t h c e n t u r y t h e p l a n n i n g o f l a r g e g a r d e n s became a l m o s t 
an i n d u s t r y u n d e r t h e h a n d s of B r i d g e m a n , L a n c e l o t B r o wn, 
a n d R e p t o n . I n t h e n i n e t e e n t h c e n t u r y more a t t e n t i o n was 
p a i d t o t h e s m a l l e r g a r d e n s s u c h a s e x i s t e d i n t h e t o w n s 
a n d l i s t s o f p l a n t s a n d b u l b s f o r s a l e b e g a n t o a p p e a r by 
( l ) H. R o b e r t ' s . ' E n g l i s h G a r d e n s . ' c o n t a i n e d i n 'The 
E n g l i s h m a n ' s C o u n t r y ' ed.WJ. T u r n e r . C o l l i n s . 1 9 4 5 . 
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t h e 1 8 3 0 s a n d , w i t h them, b o o k s a b o u t t h e i r c u l t i v a t i o n . 
' R o b e r t s s a y s : 
"Many o w n e r s o f g a r d e n s , p a r t i c u l a r l y o f g a r d e n s 
of m o d e s t s i z e , w e r e c o n c e r n e d o n l y w i t h t h e c u l t i -
v a t i o n o f t h e s e r e l a t i v e l y new f l o w e r s u n d e r c o n d i t i o n s 
w h i c h b e s t p r o m o t e d t h e p r o d u c t i o n o f p l a n t s w i t h f i n e 
showy b l o o m s , r e g a r d l e s s o f t h e f o r m and s t r u c t u r e o f 
t h e g a r d e n a s a w h o l e . T h e y w e r e p l a n t and f l o w e r 
l o v e r s , r a t h e r t h a n garden, l o v e r s . B e f o r e t h e f i n a l 
q u a r t e r of t h e c e n t u r y was r e a c h e d , t h i s i n t e r e s t i n 
i n d i v i d u a l p l a n t s and t h e i r c u l t i v a t i o n h a d s p r e a d 
w i d e l y , n o t o n l y among t h e d e v o t e e s o f s p e c i m e n f l o w e r s 
and f l o r i s t ' s v a r i e t i e s b u t a l s o among t h o s e w i t h 
more c a t h o l i c t a s t e s , whose m a i n i n t e r e s t was i n t h e 
h e a l t h y g r o w t h o f i n d i v i d u a l p l a n t s , y e t who a l s o 
r e c o g n i s e d a s i m p o r t a n t t h e p a r t w h i c h s h o u l d be p l a y e d 
by t h e g a r d e n ' s f o r m a n d s t r u c t u r e " ( l ) 
When W o r l i d g e w r o t e i n 1680 a b o u t t h e l o v e o f g a r d e n s 
t h a t e x i s t e d t h e n i n t h e B r i t i s h I s l e s , h i s w o r d s were a s 
t r u e as:- p r o p h e s y f o r t h e c e n t u r i e s t h a t f o l l o w e d : 
" t h e r e i s s c a r c e l y a c o t t a g e i n m o s t of 
t h e s o u t h e r n p a r t s o f E n g l a n d b u t h a t h i t s p r o p o r t i o n -
a b l e g a r d e n ; s o g r e a t d e l i g h t do most men t a k e i n i t . " ( 2 ) 
I f t h e r e a d e r a c c e p t s t h e p r e m i s e t h a t t h e E n g l i s h m a n h a s 
a l w a y s h a d a l o v e f o r g a r d e n i n g t h r o u g h w h i c h he h a s 
a t t e m p t e d t o e x p r e s s h i s a e s t h e t i c s e n s i b i l i t i e s , t h e n 
t h e number o f e d u c a t i o n a l e s t a b l i s h m e n t s w h i c h , a s men-
t i o n e d i n t h e t e x t , h a v e h a d g a r d e n s a t t a c h e d t o them i s 
n o t s u r p r i s i n g . T r u e , n o t a l l of t h e s e g a r d e n s w e r e n e c -
e s s a r i l y i n t e n d e d and p r o v i d e d f o r t h e p u r p o s e o f e x t e n d i n g 
a e s t h e t i c a w a r e n e s s o r f o r t h e s t u d y of b o t a n y ( s e e t h e 
g a r d e n s o f T r a d e s c a n t s ' museum and t h o s e t h a t w e r e made by 
v a r i o u s p u b l i c a n d p r o p r i e t a r y s c h o o l s ) ; many w e r e u n d o u b t -
( 1 ) H. R o b e r t s . Op. c i t . P. 2 4 6 . 
( 2 ) q u o t e d by R o b e r t s . Op. c i t . P. 2 0 8 ; 
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e d l y t h e means by w h i c h s t u d e n t s , u s u a l l y f e m a l e , c o u l d be 
r e l e a s e d i n t o t h e f r e s h a i r d u r i n g s c h o o l h o u r s . Y e t 
h o r t i c u l t u r e a n d g a r d e n i n g f o r m a n o t h e r t e n u o u s l i n k t h r o u g h 
t h e c e n t u r i e s w i t h t h e n a t u r a l s c i e n c e s , k e e p i n g a l i v e some 
d e f i n i t e c o n t a c t o f p u p i l s w i t h n a t u r e i n a more o r l e s s 
o r g a n i s e d way. 
F o r i n s t a n c e , t h e R e p o r t o f t h e C o m m i t t e e i n C o u n c i l 
o f 1844 n o t e d t h a t t h e b o y s a t t h e s c h o o l o f i n d u s t r y a t 
W i n k f i e l d , B e r k s , ( s e e P.194 ) w e r e t r a i n e d i n h o r t i c u l t u r e 
a n d r e p o r t e d t h a t t h i s w o u l d t h e more e x e r c i s e t h e i r i n -
t e l l i g e n c e . I n t h e R e p o r t o f 1 8 9 8 , an I n s p e c t o r , T. G. R o o p e r , 
who v i s i t e d t h e s c h o o l g a r d e n s o f t h e Boscombe B r i t i s h 
S c h o o l , made r e f e r e n c e s t o t h e n e c e s s i t y of t h e c h i l d r e n s ' 
l e a r n i n g t h e c r a f t o f g a r d e n i n g a n d a l s o f i n d i n g t h e r e i l l u -
s t r a t i o n s f o r t h e i r n a t u r a l s c i e n c e l e s s o n s . As h a s b e e n 
m e n t i o n e d , g r a n t s w e r e p a y a b l e t o s c h o o l s , i n t h e l a t t e r 
par.t o f t h e n i n e t e e n t h c e n t u r y , by t h e S c i e n c e a n d A r t 
D e p a r t m e n t a n d u n d e r t h e E d u c a t i o n C o d e s of t h e C o m m i t t e e 
i n C o u n c i l f o r h o r t i c u l t u r a l t e a c h i n g i n t h e d a y a n d e v e n -
i n g s c h o o l s . The R e p o r t o f t h e B o a r d of E d u c a t i o n f o r 
1 9 1 0 - 1 9 1 1 , s p e a k i n g of o b j e c t l e s s o n s and n a t u r e s t u d y 
t e a c h i n g , commented: 
"Some ( c o u n t i e s ) , l i k e L e i c e s t e r s h i r e , S o m e r s e t , 
C h e s h i r e , N o t t i n g h a m s h i r e , h a v e a p p o i n t e d e x p e r t i n -
s t r u c t o r s t o o r g a n i s e t h e t e a c h i n g i n s c h o o l s . O t h e r s 
l i k e K e n t , W a r w i c k s h i r e , a n d S u r r e y , h a v e g i v e n b u r -
s a r s h i p s t o t e a c h e r s a t t e n d i n g summer c o u r s e s a t i n -
s t i t u t i o n s w here h i g h l y e x p e r t i n s t r u c t i o n c a n be. 
o b t a i n e d , s u c h a s t h e A g r i c u l t u r a l C o l l e g e a t Wye a n d 
t h e H o r t i c u l t u r a l C o l l e g e a t S w a n l e y . O t h e r s a g a i n , 
- 2 8 5 -
l i k e M a n c h e s t e r a n d H u d d e r s f i e I d , h a v e o r g a n i s e d 
e x h i b i t i o n s w h e r e p l a n t s grown by t h e c h i l d r e n a r e 
shown and p r i z e s f o r t h e b e s t r e s u l t s a r e a w a r d e d . " ( 1 ) 
. W h e r e a s I h a v e d i s c u s s e d a g r i c u l t u r e and h o r t i c u l t u r e 
a s r e p r e s e n t i n g an e v e r p r e s e n t ' b a c k g r o u n d ' a n d s o u r c e s 
o f s t i m u l a t i o n a g a i n s t w h i c h t h e more a c a d e m i c n a t u r a l 
s c i e n c e s h a v e come t o o c c u p y p l a c e s i n s c h o o l s t u d i e s , 
B i r c h e n o u g h d i s c u s s e s them i n .terms of t h e i r a c t u a l v a l u e 
t o t e a c h i n g i n e l e m e n t a r y s c h o o l s l a t e i n t h e n i n e t e e n t h 
c e n t u r y : 
"Some f u r t h e r g u i d a n c e was a f f o r d e d by t h e Mun-
d e l l a Code of 1 8 8 2 , w h i c h f o r t h e f i r s t t i m e s o u g h t 
t o e n c o u r a g e t h e t e a c h i n g of e l e m e n t a r y s c i e n c e 
t h r o u g h o u t t h e w h o l e s c h o o l . T e a c h e r s w e r e t o p r o v i d e 
a p r o g r e s s i v e c o u r s e of s i m p l e l e s s o n s on common 
o b j e c t s s u c h a s f a m i l i a r a n i m a l s , p l a n t s a n d s u b -
s t a n c e s e m p l o y e d i n o r d i n a r y l i f e , I n t h e u p p e r 
p a r t o f t h e s c h o o l a more a d v a n c e d k n o w l e d g e of 
s p e c i a l g r o u p s of o b j e c t s was r e q u i r e d . F o r e x a m p l e , 
c h i l d r e n w e r e t o be l e d t o s t u d y t h e a n i m a l s o r 
p l a n t s t h a t h a v e s p e c i a l r e f e r e n c e t o a g r i c u l t u r e . . . " ( 2 ) 
The a u t h o r c o n t i n u e s , i n a l o n g e r p a s s a g e , t o d i s c u s s 
t h e c o m i n g o f N a t u r e S t u d y i n t o t h e s c h o o l s : 
"The p o e t s h a d r e - d i s c o v e r e d i n n a t u r e b e a u t y , 
t r u t h , God. I n t h e c i t i e s men w e r e l o o k i n g more and 
more f o r some means of e s c a p e f r o m t h e g r i m y monotony 
o f b r i c k s and m o r t a r . I n t h e c o u n t r y much t h o u g h t 
was b e i n g g i v e n t o some method of c h e c k i n g t h e r u s h 
t o t h e t o w n s , a n d of m a k i n g r u r a l l i f e more a t t r a c t i v e . 
..... I s o l a t e d s c h o o l s b e g a n t o g i v e more an d more 
a t t e n t i o n t o n a t u r e w ork, t o s c h o o l g a r d e n i n g and t o 
s c h o o l e x c u r s i o n s w i t h m a r k e d l y b e n e f i c i a l r e s u l t s . 
I n 1900 t h e B o a r d o f E d u c a t i o n s o u g h t t o g i v e d i r e c -
t i o n t o t h e s e t e n d e n c i e s by e m p h a s i s i n g t h e i m p o r t a n c e 
of m a k i n g t h e s c i e n c e scheme f i t l o c a l c o n d i t i o n s . 
M e c h a n i c s a n d c h e m i s t r y w e re recommended a s s u i t a b l e 
f o r town s c h o o l s ; b e e - k e e p i n g , p o u l t r y management, 
( 1 ) B o a r d o f E d u c a t i o n R e p o r t . 1 9 1 0 - 1 1 . P. 2 8 . 
( 2 ) B i r c h e n o u g h . ' H i s t o r y o f E l e m e n t a r y . E d u c a t i o n . ' P.. 3 0 8 . 
- 2 8 6 -
and l e s s o n s c e n t r e d r o u n d a g r i c u l t u r a l p r o c e s s e s a s 
u s e f u l i n r u r a l d i s t r i c t s , a n d so o n . " ( l ) 
The s c h o o l g a r d e n i s now a n e c e s s a r y a n d v i t a l p a r t o f 
b i o l o g y s c h e m e s i n a n y E n g l i s h s c h o o l a n d i t i s e x c e e d i n g l y 
i m p o r t a n t t h a t some s u c h o a s i s of g r e e n e r y s h o u l d be 
a v a i l a b l e i n town s c h o o l s e s p e c i a l l y , w h e r e c h i l d r e n c a n 
g a i n p r a c t i c a l e x p e r i e n c e , n o t o n l y of h o r t i c u l t u r a l t e c h -
n i q u e s , b u t of a l l t h e a n i m a l s and p l a n t s t h a t c a n e x i s t 
n a t u r a l l y w i t h i n i t . 
I b e l i e v e t h a t b o t h a g r i c u l t u r e and h o r t i c u l t u r e h a v e 
h e l p e d t o k e e p a l i v e c e r t a i n a s p e c t s of t h e l i f e s c i e n c e s 
i n t h i s c o u n t r y d u r i n g t h e p e r i o d u n d e r r e v i e w ; a g r i c u l -
t u r e h a s a l w a y s b e e n an i m p o r t a n t o c c u p a t i o n o f a l a r g e 
p r o p o r t i o n o f t h e p o p u l a t i o n of t h e c o u n t r y and t h e i n t r o -
d u c t i o n of s c i e n t i f i c m e t h o d s o f e n q u i r y and t e c h n i q u e s 
h a s e h e l p e d t o p r o v i d e , a l b e i t s l o w l y o v e r t h e y e a r s , a 
more k n o w l e d g a b l e c a d r e o f s p e c i a l i s t s i n t h i s f i e l d . The 
k e e p i n g of g a r d e n s , h o w e v e r s m a l l , I s u g g e s t h a s a l w a y s 
i n t e r e s t e d e v e n g r e a t e r n u m b e r s of E n g l i s h m e n and women 
a n d , w h i l s t i t w o u l d be f o o l i s h t o c l a i m t h a t s u c h a n i n -
t e r e s t h a s l e d d i r e c t l y t o demands f o r t h e i n c l u s i o n o f 
b i o l o g i c a l s t u d i e s i n t o s c h o o l s when s u c h a s t a t e m e n t c a n 
n e v e r be s u b s t a n t i a t e d , t h i s h a s p o s s i b l y l e d t o a s y m p a -
t h e t i c u n d e r s t a n d i n g when s u c h i n c l u s i o n s h a v e b e e n mooted. 
T h r o u g h o u t t h e c h a p t e r s I h a v e p o i n t e d o u t t h a t t h e r e a s o n s 
f o r s t u d y i n g s u c h t h i n g s a s b o t a n y , n a t u r a l h i s t o r y , 
( l ) Kb id;-, i t . P. 3 0 9 . 
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p h y s i o l o g y , n a t u r e s t u d y , t h e n a t u r a l s c i e n c e s and so on, 
h a v e o c c a s i o n a l l y b e e n u t i l i t a r i a n , s o m e t i m e s a e s t h e t i c , 
more o f t e n r o o t e d i n r e l i g i o u s m o t i v e s and a l s o i n a t t e m p t -
i n g t o p r o v i d e a n h u m a n i s t i c e d u c a t i o n and one w i d e l y c o n -
c e r n e d w i t h l i v i n g . I f a g r i c u l t u r e . a n d g a r d e n i n g h a v e 
h e l p e d t o p r o d u c e n a t u r a l h i s t o r i a n s o r men a n d women whose 
m i n d s and e y e s h a v e become more k e e n l y a w a r e of n a t u r a l 
t h i n g s t h e n t h e y a r e i m p o r t a n t c o n s i d e r a t i o n s i n a t t e m p t i n g 
t o f o l l o w t h e g r o w t h of b i o l o g y i n s c h o o l s . 
( c ) P u b l i c L e c t u r e s on M e d i c a l a n d B i o l o g i c a l 
T o p i c s . 
H o w e v e r , i m p o r t a n t a s t h e y may b e , s u c h s t u d i e s and 
p a s t i m e s a r e n o t t h e o n l y e v i d e n c e t o s u g g e s t t h a t t h e 
p e o p l e of t h i s c o u n t r y h a v e b e e n r e c e p t i v e t o i d e a l s of 
i n t r o d u c i n g n a t u r a l s c i e n c e s i n t o E n g l i s h s c h o o l s . I n d i s -
c u s s i n g t h em h e r e I h a v e u n d e r l i n e d , a s i t w e r e , a p o i n t 
w h i c h h a s b e e n s t r e s s e d r e p e a t e d l y i n t h e c h a p t e r s c o n c e r n e d 
w i t h s c h o o l s a n d w i t h t e a c h i n g m e t h o d s i n them, n a m e l y t h a t , 
f r o m t h e s e v e n t e e n t h c e n t u r y t o t h e t w e n t i e t h c e n t u r y , t h e r e 
h a s grown up a m o n g s t t h e p e o p l e an i n t e r e s t i n s c i e n c e and 
s c i e n t i f i c t h i n g s . I n p a r t , P r o f e s s o r C o b b a n d i s c u s s e s t h i s 
a g a i n s t t h e b a c k g r o u n d of t h e e i g h t e e n t h c e n t u r y , when i t 
was f a s h i o n a b l e f o r t h e a r i s t o c r a c y t o p a t r o n i s e t h e 
s c i e n t i s t s : 
"One a c h i e v e m e n t of t h e e i g h t e e n t h c e n t u r y was 
n o t so much i n m a k i n g f u n d a m e n t a l new d i s c o v e r i e s a s 
i n e x t e n d i n g t h e k n o w l e d g e of d i s c o v e r i e s t h a t had 
a l r e a d y b e e n made t o a w i d e r c i r c l e t h a n b e f o r e . 
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The o r d i n a r y e d u c a t e d man c o u l d s t i l l u n d e r s t a n d 
s c i e n t i f i c t e c h n i q u e s a n d e x p l a n a t i o n s , e x c e p t i n t h e 
h i g h e r b r a n c h e s of m a t h e m a t i c s , w i t h o u t b e i n g a s p e c i -
a l i s t . E x p e r i m e n t a l d e m o n s t r a t i o n s c o u l d be p e r f o r m e d 
and s c i e n t i f i c t h e o r i e s c o m p r e h e n d e d i n t h e f a s h i o n a b l e 
s a l o n . The b e a u monde m i x e d w i t h t h e s c i e n t i s t s ; " ( 1 ) 
A f i t t i n g c o m m e n t a r y on t h e g r o w i n g p u b l i c i n t e r e s t 
i n s c i e n c e i s p r o v i d e d , f i r s t o f a l l , by t h e number and t h e 
v a r i a t i o n i n t y p e o f t h e p u b l i c l e c t u r e s w h i c h w e r e a d v e r -
t i s e d f r o m t h e s e v e n t e e n t h c e n t u r y o n w a r d s . H a n s ' 'New 
T r e n d s i n E d u c a t i o n i n t h e E i g h t e e n t h C e n t u r y ' , t o o , c o n -
t a i n s e x a m p l e s of p u b l i c l e c t u r e s g i v e n i n t h e s c i e n c e s . 
Many w e r e c l e a r l y i n t e n d e d f o r s p e c i a l i s t a u d i e n c e s . F o r 
i n s t a n c e , J o h n Q u i n c y , who was a n h o n o r a r y M.D. of E d i n b u r g h 
U n i v e r s i t y , g a v e l e c t u r e s a t h i s L o n d o n home on P h a r m a c y 
i n t h e y e a r s p r i o r t o h i s d e a t h i n 1 7 2 2 . ( 2 ) A c e r t a i n 
D r . Moyes g a v e p u b l i c l e c t u r e s i n M a n c h e s t e r , Y o r k and 
o t h e r l a r g e t o w n s a n d was known t o h a v e i n c l u d e d N a t u r a l 
H i s t o r y a m o n g s t t h e l e c t u r e s he d e l i v e r e d i n L o n d o n i n 
t h e 1 7 8 0 ' s . ( 3 ) I n 1 7 6 2 , J a m e s A r d e n g a v e a c o u r s e of 
t w e n t y l e c t u r e s on ' E x p e r i m e n t a l P h i l o s o p h y ' i n M a n c h e s t e r 
a n d t h e l e c t u r e s w e r e d e s c r i b e d a s i n c l u d i n g some N a t u r a l 
H i s t o r y a m o n g s t o t h e r t o p i c s . ( 4 ) 
I n 1745 an a d v e r t i s e m e n t i n t h e ' D a i l y A d v e r t i s e r ' 
p r o c l a i m e d t h a t t h e C h e v a l i e r de C o e t l o g o n , K n i g h t of 
( 1 ) C o b b a n . Op. c i t . P. 8 8 . 
( 2 ) H a n s . Op. c i t . P. 1 4 3 . 
( 3 ) I b i d ; i'••. P. 1 4 7 . 
( 4 ) ' M a n c h e s t e r M e r c u r y ' 1 7 6 2 . q u o t e d by D. M. T u r n e r . 
Op. c i t . P. 5 4 . 
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S t . L a z a r e a n d a u t h o r of 'The U n i v e r s a l H i s t o r y o f A r t s 
a n d S c i e n c e s ' w o u l d open an Academy i n H o l b o r n w h e r e he 
was t o l e c t u r e on T h e o l o g y , P h i l o s o p h y , P o l i t i c s , H i s t o r y 
a n d M e d i c i n e . ( l ) 
P u b l i c l e c t u r e s on m e d i c a l s u b j e c t s w ere a d v e r t i s e d 
u n t i l a f t e r t h e b e g i n n i n g of t h e n i n e t e e n t h c e n t u r y ; 
D r . J o h n T a y l o r , a s u r g e o n , t r a v e l l e d t h e c o u n t r y l e c t u r -
i n g on t h e d i s e a s e s o f t h e e y e i n t h e 1 7 4 0 ' s ( 2 ) a n d 
G e o r g e W a l l i s l e c t u r e d i n L o n d o n f r o m 1762 - 1 7 9 8 on t h e 
t h e o r y a n d p r a c t i c e of m e d i c i n e . ( 3 ) Mr. W i l s o n a d v e r -
t i s e d i n t h e ' M o r n i n g P o s t ' of 1801 t h a t he w o u l d b e g i n 
h i s S p r i n g c o u r s e of l e c t u r e s on a n a t o m y , p a t h o l o g y and 
s u r g e r y a t t h e T h e a t r e of A natomy i n G r e a t W i n d m i l l S t r e e t , 
b u t t h e s e l e c t u r e s w e r e o b v i o u s l y f o r m e d i c a l s t u d e n t s 
s i n c e p r a c t i c a l a n a t o m y was p e r f o r m e d i n t h e m o r n i n g s . ( 4 ) 
Mr. F o x a d v e r t i s e d h i s l e c t u r e s a b o u t t h e s t r u c t u r e and 
d i s e a s e s of t h e t e e t h w h i c h were t o be d e l i v e r e d a t 
S t . Thomas' a n d Guy's H o s p i t a l s i n t h e same y e a r . ( 5 ) 
A l s o i n 1801 G e o r g e Shaw M.D., F . R . S . , a d v e r t i s e d a 
c o u r s e o f a b o u t t w e l v e o r f o u r t e e n l e c t u r e s on N a t u r a l 
H i s t o r y t o be r e a d a t t h e L e v e r i a n Museum and t h e l e c t u r e s 
w e r e t o be g i v e n e v e r y Monday, W e d n e s d a y and F r i d a y : 
" T h o s e G e n t l e m e n a n d L a d i e s who mean t o a t t e n d , 
a r e r e q u e s t e d t o g i v e i n t h e i r names a t t h e L e v e r i a n 
Museum, b e f o r e t h e 1 3 t h i n s t a n t . 
L y s o n s ' C o l e c t a n e a ' V o l . 2. 
H a n s . Op. c i t . P. 1 5 0 . 
I b i d . 
M o r n i n g P o s t . J a n . 8 t h . 1 8 0 1 . 
M o r n i n g P o s t . J a n . 2 4 t h . 1 8 0 1 . 
1 
2 
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A d m i s s i o n t o t h e C o u r s e o f L e c t u r e s , Two 
G u i n e a s . " ( l ) 
A more s p e c i a l i s e d c o u r s e o f l e c t u r e s was t h a t d e -
s c r i b e d i n t h e M o r n i n g P o s t o f 5 t h A p r i l 1 8 0 2 , a s f o l l o w s : 
"To A r t i s t s P r o f e s s i o n a l a n d o t h e r G e n t l e m e n . 
T h e a t r e o f A n a t o m y , B l e n h e i m - S t r e e t , G r e a t 
M a r l b o r o u g h - S t r e e t - Tomorrow, t h e 6 t h o f A p r i l , a t 
N i n e o ' c l o c k i n t h e E v e n i n g , Mr. BROOKES (Member 
o f t h e R o y a l C o l l e g e o f S u r g e o n s , L o n d o n , a n d f o r -
m e r l y a s s i s t a n t t o J o h n S h e l d o n , E s q . , F . R . S . , 
P r o f e s s o r o f Anatomy i n t h e R o y a l A c a d e m y ) w i l l com-
mence a C o u r s e o f L e c t u r e s on t h e Human B o n e s , M u s c l e s , 
a n d on C o m p a r a t i v e Anatomy, p a r t i c u l a r l y i n t e n d e d 
f o r t h e i n s t r u c t i o n of A r t i s t s , P r o f e s s i o n a l and o t h e r 
G e n t l e m e n . The S t u d e n t w i l l h a v e t h e p r i v i l e g e of 
a t t e n d i n g t h e D i s s e c t i o n Room, and of d r a w i n g t h e 
M u s c l e s a n d B o n e s , f r o m t h e d e a d Body, a n d t h e 
S k e l e t o n e t c " 
The a d v e r t i s e m e n t c o n t i n u e d by m e n t i o n i n g t h a t d i s s e c t i o n s 
o f a n i m a l s c o u l d be p e r f o r m e d by d e m o n s t r a t i o n , t h a t m o d e l s 
w o u l d be u s e d and t h a t l e c t u r e s w o u l d be g i v e n on a n a t o m y , 
p h y s i o l o g y and s u r g e r y . A Mr. B l a i r l e c t u r e d on A n t h r o p o l o g y 
a n d on P h y s i o l o g y , a s w i t n e s s h i s two a d v e r t i s e m e n t s : 
"Mr. B l a i r ' s L e c t u r e s i n A n t h r o p o l o g y ; o r A 
C o u r s e o f L e c t u r e s on P i c t u r e s q u e Anatomy a n d t h e 
A n i m a l Economy, d e l i v e r e d on T u e s d a y e v e n i n g s a t 
t h e B l o o m s b u r y D i s p e n s a r y ; w h e r e i n t h e s t r u c t u r e and 
f u n c t i o n s o f t h e human body a r e f a m i l i a r l y e x p l a i n e d ; 
a n d i l l u s t r a t e d by a n a t o m i c a l p r e p a r a t i o n s , d r a w i n g s , 
m o d e l s , c a s t s , a n d a l i v i n g m u s c u l a r s u b j e c t , f o r t h e 
i n f o r m a t i o n o f s c i e n t i f i c p e r s o n s , a m a t e u r s o f 
N a t u r a l H i s t o r y , s t u d e n t s i n t h e l i b e r a l A r t s and 
p r o f e s s i o n a l men i n g e n e r a l . " ( 2 ) 
Two y e a r s l a t e r Mr. B l a i r w r o t e : 
"Mr. B l a i r ' s P h y s i o l o g i c a l L e c t u r e s ( f o r t h e 
( 1 ) M o r n i n g P o s t . A p r . 3 r d . 1 8 0 1 . 
( 2 ) M o r n i n g P o s t . J a n . 1 5 t h . 1 8 0 3 . 
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i n f o r m a t i o n o f S c i e n t i f i c a n d P r o f e s s i o n a l G e n t l e m e n , 
A m a t e u r s of N a t u r a l H i s t o r y , S t u d e n t s i n t h e L i b e r a l 
a n d F i n e A r t s e t c . ) w i l l r e - commence n e x t T u e s d a y 
e v e n i n g , a t t h e B l o o m s b u r y D i s p e n s a r y , No. 62 G r e a t 
R u s s e l l - S t r e e t . " ( l ) 
A D r . G a r n e t t was a c t i v e i n d e l i v e r i n g p u b l i c l e c t u r e s , 
t o o : 
"On Wednesday, J a n u a r y 2 7 , a t E i g h t o ' C l o c k i n 
t h e E v e n i n g , a t t h e r e q u e s t of s e v e r a l G e n t l e m e n 
i n t h e C i t y , D r . G a r n e t t w i l l d e l i v e r a C o u r s e of 
L e c t u r e s on Z o o n o m i a ; Or, t h e Laws o f A n i m a l L i f e . 
A t Tom's C o f f e e H o u s e , No. 3 1 , C o r n h i l l . " 
The c o u r s e o f f i f t e e n l e c t u r e s was t o c o s t one g u i n e a 
f o r g e n t l e m e n and h a l f a g u i n e a f o r l a d i e s . ( 2 ) I n t h e 
same y e a r D r . G a r n e t t b e g a n a c o u r s e o f l e c t u r e s on b o t a n y 
a t h i s home, 51 G r e a t M a r l b o r o u g h S t r e e t . The p r i c e s f o r 
t h e c o u r s e o f n o t l e s s t h a n t w e l v e l e c t u r e s w e r e a s a b o v e 
a n d i t was on e , 
" i n w h i c h t h e P r i n c i p l e s o f B o t a n y a n d 
v e g e t a b l e P h y s i o l o g y w i l l be f a m i l i a r l y e x p l a i n e d , 
a n d t h e a p p l i c a t i o n o f t h i s S c i e n c e t o A g r i c u l t u r e 
a n d H o r t i c u l t u r e p o i n t e d o u t . " ( 3 ) 
I n 1 8 0 9 , P. R o g e t M.D. a d v e r t i s e d a c o u r s e o f l e c -
t u r e s on a n i m a l p h y s i o l o g y t o be h e l d a t t h e R u s s e l l 
I n s t i t u t i o n . The c o u r s e c o s t one g u i n e a and i t c o n s i s t e d 
o f , 
" P h i l o s o p h i c a l V i e w s o f t h e N a t u r a l 
H i s t o r y of t h e A n i m a l C r e a t i o n a n d i n t e n d e d t o p o i n t 
o u t , on t h e s y s t e m o f t h e l a t e D o c t o r P a l e y , t h e 
m a r k s o f d e s i g n and b e n e v o l e n c e e x h i b i t e d i n t h e 
f a c u l t i e s and o r g a n i z a t i o n o f d i f f e r e n t a n i m a l s . " ( 4 ) 
( 1 ) M o r n i n g P o s t . 
( 2 ) M o r n i n g P o s t . 
3^ M o r n i n g P o s t . 
4 } M o r n i n g P o s t . 
J a n . 1 8 05 
J a n . 1 9 t h . 1 8 0 2 . 
May 2 4 t h . 1 8 0 2 . 
A p r . 1 1 t h . 1 8 0 9 . 
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I n 1 8 1 1 , D r . T h o r n t o n g a v e p u b l i c l e c t u r e s on b o t a n y ' 
t o a i d " B r i t i s h P r i s o n e r s i n F r a n c e and t h e D i s t r e s s e d 
M a n u f a c t u r e r s of t h e U n i t e d K i n g d o m . " ( l ) He h e l d s i m i l a r 
l e c t u r e s i n 1813 f o r t h e b e n e f i t o f " S u f f e r e r s i n R u s s i a " 
a n d , i n t h a t y e a r t o o , a n a d v e r t i s e m e n t d e c l a r e d : 
"A C o u r s e o f B o t a n y . D r . T h o r n t o n p r o p o s e s 
g i v i n g a P o p u l a r C o u r s e of B o t a n y , c o m p r e s s e d i n t o 
S i x L e c t u r e s , by means of mos t b e a u t i f u l T r a n s p a r -
e n c i e s o f F l o w e r s , b r i l l i a n t l y i l l u m i n a t e d w i t h G a s -
L i g h t s , i n t h e G r a n d S a l o o n , 98 P a l l Mall." ( 2 ) 
I t w o u l d be f o o l i s h t o p r e t e n d t h a t t h e a u d i e n c e s 
a t s u c h l e c t u r e s a s t h e s e w e r e w h o l l y c o m p o s e d o f p e o p l e 
who were p a s s i o n a t e l y i n t e r e s t e d i n n a t u r a l s c i e n c e f o r 
i t s own s a k e . The b e a u monde and t h e m i d d l e c l a s s e s o f t e n 
a t t e n d e d b e c a u s e i t was f a s h i o n a b l e t o do s o , j u s t a s 
many of them a t t e n d e d t h e l e c t u r e s g i v e n by T. H. H u x l e y 
a t t h e R o y a l S c h o o l o f M i n e s i n l a t e r y e a r s w i t h t h e same 
m o t i v e o n l y t o f i n d t h a t h i s l e c t u r e s d r e w e v e r - i n c r e a s i n g ; : 
n u m b e r s o f workmen who w a n t e d t o l e a r n p h y s i o l o g y and 
z o o l o g y and who h a d a t h i r s t f o r k n o w l e d g e t h a t was h a r d l y 
' g e n t e e l 1 . 
( d ) S c i e n t i f i c S o c i e t i e s and M e c h a n i c s ' 
I n s t i t u t e s e t c . 
A t t h e c l o s e o f t h e e i g h t e e n t h c e n t u r y i n d u s t r i a l i s t s , 
p r o f e s s i o n a l men a n d o t h e r s w e r e b e c o m i n g f a s c i n a t e d by 
s c i e n c e . Among t h e members of t h e B i r m i n g h a m L u n a r S o c i e t y 
who w e r e p a r t i c u l a r l y i n t e r e s t e d i n b o t a n y w e r e W i l l i a m 
( 1 } M o r n i n g P o s t A p r . 1 0 t h . 1 8 1 1 . 
( 2 ) M o r n i n g P o s t A p r . 5 t h . i 8 1 3 . 
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W i t h e r i n g and J o n a t h a n S t o k e s , b o t h o f whom w e r e , i n 
a d d i t i o n , F e l l o w s of t h e R o y a l S o c i e t y . D i s s e n t e r s w e r e 
a l w a y s w e l l t o t h e f o r e i n s h o w i n g a n i n t e r e s t i n S c i e n c e 
a n d one s u c h member o f t h e S o c i e t y was J o s e p h P r i e s t l e y . 
E r a s m u s D a r w i n , R. L . E d g e w o r t h a n d t h e a u t h o r a n d cam-
p a i g n e r a g a i n s t s l a v e r y , T h o m a s Day, t o o k p a r t i n t h e m e e t -
i n g s . S a m u e l G a l t o n F . R . S . w r o t e a ' T r e a t i s e on B i r d s ' 
a n d was b o t h a c h e m i s t a n d a b o t a n i s t . E r a s m u s D a r w i n 
f o u n d e d t h e L i c h f i e l d B o t a n i c S o c i e t y and a P h i l o s o p h i c a l 
S o c i e t y a t D e r b y i n 1 7 8 4 . ( l ) 
T h e r e was a c l o s e c o n n e c t i o n b e t w e e n t h e M a n c h e s t e r 
L i t e r a r y and P h i l o s o p h i c a l S o c i e t y , f o u n d e d i n 1 7 8 1 , w h e r e 
i t f i r s t met i n a n U n i t a r i a n c h a p e l s c h o o l r o o m , and t h e 
M a n c h e s t e r C o l l e g e of A r t s and S c i e n c e s w h i c h was o p e n e d 
i n M a n c h e s t e r i n 1783 t o p r o v i d e i n s t r u c t i o n i n t h e e v e n -
i n g s f o r y o u n g p r o f e s s i o n a l and b u s i n e s s men. T h i s C o l l e g e 
a t M a n c h e s t e r was p a r t l y i n s p i r e d by members of t h e P h i l o -
s o p h i c a l S o c i e t y . O t h e r s u c h g a t h e r i n g s o f s c i e n t i s t s 
a n d t h o s e i n t e r e s t e d i n S c i e n c e r e s u l t e d i n t h e f o r m a t i o n 
of s i m i l a r S o c i e t i e s i n B r i s t o l , L e e d s and N e w c a s t l e . 
B r i a n S i m o n s u m m a r i s e s s u c h movements when he w r i t e s : 
"The f o r w a r d - l o o k i n g i n d u s t r i a l i s t of t h i s age 
was o f t e n a s c i e n t i s t - i n n o v a t o r a s w e l l , a b r e a s t of 
and d e v e l o p i n g s c i e n c e i n i t s p r a c t i c a l a p p l i c a t i o n s . ... 
The a d v a n c e m e n t , d i s s e m i n a t i o n a n d a p p l i c a t i o n 
of s c i e n c e was, t h e n , t h e c h i e f bond l i n k i n g t h e s e 
( l ) B. S i m o n . Op. c i t . Pp. 1 7 - 2 1 . 
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g r o u p s , a n d t h e y f o u n d a f i e l d o f a p p l i c a t i o n n o t o n l y 
i n i n d u s t r y b u t a l s o i n c i v i c a f f a i r s , i n p a r t i c u l a r 
i n p u b l i c h e a l t h . M a t t h e w B o u l t o n t o o k a k e e n i n -
t e r e s t i n t h e B i r m i n g h a m D i s p e n s a r y . Thomas P e r c i v a l 
was d e s c r i b e d a s 'a l e a d e r i n e v e r y m e d i c a l , h y g i e n i c , 
l i t e r a r y a nd e d u c a t i o n a l movement i n M a n c h e s t e r ' ; he 
was among t h o s e who p e r s u a d e d P e e l t o b r i n g i n h i s 
f i r s t F a c t o r y A c t . W i t h t h e a i d of o t h e r l e a d i n g 
d o c t o r s he d e v e l o p e d t h e M a n c h e s t e r I n f i r m a r y , w i t h 
o u t - p a t i e n t s ' d e p a r t m e n t and d i s p e n s a r y , f o u n d e d t h e 
M a n c h e s t e r B o a r d o f H e a l t h i n a n a t t e m p t t o a m e l i o r -
a t e c o n d i t i o n s , c o n c e r n e d h i m s e l f w i t h o t h e r p r o j e c t s 
f o r s a n i t a r y i m p r o v e m e n t , a n d a d v a n c e d p r o p o s i t i o n s 
f o r smoke a b a t e m e n t . " ( 1 ) 
Y e t o t h e r movements w h i c h r e s u l t e d i n t h e f u r t h e r 
d i s s e m i n a t i o n of p o p u l a r s c i e n c e w e r e t h o s e w h i c h c a u s e d 
t h e f o r m a t i o n o f M e c h a n i c ' s I n s t i t u t e s . Thomas K e l l y , 
i n a n a r t i c l e c o n c e r n e d w i t h t h e i r o r i g i n , p o i n t s o u t t h a t 
t h e y w e r e f o r m e d a g a i n s t a b a c k g r o u n d i n w h i c h t h e s p r e a d 
of l e c t u r i n g a b o u t p o p u l a r s c i e n t i f i c s u b j e c t s was m a r k e d . 
He n o t e s , t o o , t h a t s u c h s u b s c r i p t i o n l e c t u r e s w e r e m a i n l y 
i n t e n d e d f o r m i d d l e - c l a s s men and t h e i r w i v e s and w r i t e s : 
"When we b e a r i n m i n d t h e c o n s i d e r a b l e m i d d l e -
c l a s s e l e m e n t i n t h e l a t e r M e c h a n i c s ' I n s t i t u t e s i t 
i s c l e a r t h a t i n some r e s p e c t s t h e y d i d no-more t h a n 
p r o v i d e a l o c a l h a b i t a t i o n and a name f o r a good d e a l 
of a c t i v i t y t h a t was a l r e a d y g o i n g on b e f o r e . " ( 2 ) 
W h a t e v e r t h e i n t e n t i o n s b e h i n d t h e M e c h a n i c s ' I n s t i t u t e 
movement of p r o v i d i n g s y s t e m a t i c s c i e n t i f i c i n s t r u c t i o n 
a b o u t t h e j o b s t h e i r members p e r f o r m e d f o r t h e i r l i v i n g , 
t h e I n s t i t u t e s d i d g i v e i n s t r u c t i o n i n s c i e n c e t o t h e 
l o w e r m i d d l e - c l a s s e s a s w e l l a s t h e a r t i s a n s a nd t h e y d i d 
( 1 ) S i m o n . Op. c i t . Pp. 19-20 & 2 1 - 2 2 . 
( 2 ) T. K e l l y . 'The O r i g i n of M e c h a n i c s ' I n s t i t u t e s . ' 
B . J . E d n . S t u d i e s . V o l . I . 1 9 5 2 - 5 3 . . P . 1 9 . 
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g i v e r i s e t o t h e n i n e t e e n t h c e n t u r y s y s t e m of t e c h n i c a l 
i n s t r u c t i o n . L e c t u r e s on t h e n a t u r a l s c i e n c e s , i n c l u d i n g 
b o t a n y , z o o l o g y , e n t o m o l o g y and p h y s i o l o g y w e r e g i v e n i n 
many of them a n d i n t h e m u t u a l - i m p r o v e m e n t c l u b s , A t h a n e u m s 
and t h e O w e n i t e H a l l s o f S c i e n c e t h a t f o l l o w e d them i n 
t h e 1830?.:s a n d 1 8 4 0 ' s . 
F r o m 1660 o n w a r d s t h e r e w e r e p u b l i s h e d v a r i o u s e n c y -
c l o p a e d i a ' s a n d d i c t i o n a r i e s o f ' A r t s a n d S c i e n c e s ' ( s e e 
H a n s . op. c i t . Pp. 1 5 2 - 1 5 5 ) and t h e S o c i e t y f o r t h e D i f f u -
s i o n of U s e f u l K n o w l e d g e p u b l i s h e d t h e c h e a p a n d r e l a t i v e l y 
s h o r t w o r k s o f s c i e n t i f i c a n d c u l t u r a l i n f o r m a t i o n c o n t a i n e d 
w i t h i n t h e ' L i b r a r y o f U s e f u l K n o w l e d g e ' a n d t h e ' L i b r a r y 
o f E n t e r t a i n i n g K n o w l e d g e ' i n t h e 1 8 2 0 ' s , a n d , i n t h e 
1 8 3 0 ' s t h e 'Penny M a g a z i n e ' and t h e 'Penny C y c l o p a e d i a ' . 
The p u b l i c a t i o n of t h e s e and of t h e ' M e c h a n i c ' s M a g a z i n e ' 
was t h e s o u r c e of much c o n t r o v e r s y w h i c h d o e s n o t c o n c e r n 
u s here;-;, b u t d u r i n g t h e 1 8 3 0 ' s a n d 1 8 4 0 ' s t h e r e was a 
s p a t e of s u c h d i d a c t i c p u b l i c a t i o n s . 
Two q u o t a t i o n s t a k e n f r o m Mumford's h i s t o r i c a l 
a c c o u n t of M a n c h e s t e r Grammar S c h o o l s e r v e t o show and 
u n d e r l i n e t h e i n t e r e s t i n n a t u r a l h i s t o r y w h i c h h a s b e e n 
a f e a t u r e of d i f f e r e n t a s p e c t s o f E n g l i s h S o c i e t y d u r i n g 
t h e p e r i o d u n d e r r e v i e w . 
" I f , h o w e v e r , t h e s t u d i e s o f p h y s i c a l s c i e n c e 
and c h e m i s t r y w e r e l i t t l e f a v o u r e d by t h e c l a s s i c a l l y 
e d u c a t e d b o y s o f t h e Grammar S c h o o l , t h e s t u d i e s a n -
c i l l a r y t o - t h e m e d i c a l p r o f e s s i o n , and t h o s e w h i c h 
e n g a g e d t h e l e i s u r e o f t h e w e a l t h y , s u c h a s t h e F i n e 
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A r t s , N a t u r a l H i s t o r y , &c., s e c u r e d more c o n s i d e r a t i o n . 
B o t a n y , a s an o u t - o f - d o o r i n e x p e n s i v e hobby, c o n t i n u e d 
t o be s t u d i e d e v e n by t h e h u m b l e members of t h e com-
m u n i t y . T h u s G e o r g e C a l e y e x p l o r e d t h e d i s t r i c t s 
r o u n d M a n c h e s t e r v e r y t h o r o u g h l y and was e m p l o y e d f o r 
a s h o r t t i m e a t Kew G a r d e n s u n d e r S i r J o s e p h B a n k s , 
( 1 7 4 3 - 1 8 2 9 ) . " 
C a l e y t h e n c o m p i l e d s t u d i e s of E n g l i s h p l a n t s w h i l s t i n 
t h e e m p l o y m e n t of D r . Wedbury, was s e n t by B a n k s on a n 
e x p e d i t i o n t o New S o u t h W a l e s and h i s c o l l e c t i o n of q u a d -
r u p e d s , b i r d s and r e p t i l e s was f i n a l l y p u r c h a s e d by t h e 
L i n n e a n S o c i e t y i n 1 8 1 8 . ( l ) F r o m t h e same s o u r c e we 
r e a d , 
"The s t o r y of J a m e s H e n r y C l o u g h ( 1 7 3 4 - 1 8 0 4 ) , of 
L o n g s i g h t , i s a l s o o f i n t e r e s t . He was a h a n d l o o m 
w e a v e r a n d d i l i g e n t b o t a n i s t . W h i l s t w a t c h i n g t h e 
p a s s e n g e r s a l i g h t f r o m t h e B r i d g e w a t e r C a n a l p a c k e t 
a t K n o t t M i l l , he was a c c o s t e d by a g e n t l e m a n 
C o n g e n i a l c o n v e r s a t i o n s p r a n g up, f o r t h e v i s i t o r was 
i n t e r e s t e d i n t h e n e w l y e s t a b l i s h e d L i v e r p o o l B o t a n i -
c a l G a r d e n s . So s o u n d and so e x t e n s i v e was t h e b o t a -
n i c a l k n o w l e d g e of t h e o l d w e a v e r t h a t he was i n v i t e d 
t o j o i n t h e m e e t i n g t o w h i c h t h e t r a v e l l e r was g o i n g . 
A f e w m o n t h s l a t e r C l o u g h was o f f e r e d an i m p o r t a n t 
p o s i t i o n a t t h e L i v e r p o o l G a r d e n s , and a sum of money 
was p r e s e n t e d t o h i m t o r e c o u p t h e e x p e n s e s o f h i s 
o u t l a y . " ( 2 ) 
I t h a s b e e n p o s s i b l e t o t r a c e some of t h e m o t i v e s 
w h i c h l e d t o t h e i n c l u s i o n of a r e l a t i v e l y s m a l l amount o f 
b i o l o g i c a l t e a c h i n g , of one s o r t o r a n o t h e r , i n E n g l i s h 
s c h o o l s . O f t e n t h e s e w e r e r e l i g i o u s , o n l y v e r y o c c a s i o n a l l y 
i s i t p o s s i b l e t o r e p o r t t h a t s u c h m o t i v e s w e r e t o be 
f o u n d i n u t i l i t a r i a n c o n c e p t s . An a g r i c u l t u r a l a n d g r o w i n g 
( 1 ) A. A. Mumford. 'The M a n c h e s t e r Grammar S c h o o l -
1 5 1 5 - 1 9 1 5 ' . Longmans 1 9 1 9 . P. 220. 
( 2 ) I b i d . 
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h o r t i c u l t u r a l t r a d i t i o n , a D i s s e n t i n g z e a l f o r e n q u i r y i n t o 
n a t u r a l phenomena and a r e l i g i o u s d e s i r e t o u n d e r s t a n d t h e 
phenomena o f N a t u r e , a l l h e l p t o e x p l a i n t h e p r o d u c t i o n 
of n a t u r a l h i s t o r i a n s o f a l l c l a s s e s and o c c u p a t i o n s f o r 
w h i c h t h i s c o u n t r y i s j u s t l y f a m o u s . B u t t h e r e w e r e o t h e r 
r e a s o n s f o r t h e i n c l u s i o n o f b i o l o g i c a l t o p i c s i n s c h o o l 
s t u d i e s . 
I V . T h e f u n c t i o n s of B i o l o g y a n d N a t u r e S t u d y i n 
S c h o o l s 
When t h e s c i e n c e s w e r e f i r s t b e i n g i n t r o d u c e d i n t o 
s c h o o l c u r r i c u l a , s u c h s u b j e c t s a s c h e m i s t r y , p h y s i c s , 
m e c h a n i c s , e t c . , a n s w e r e d t h e n e e d f o r u s e f u l s t u d i e s f r o m 
w h i c h a s c h o o l c h i l d c o u l d o b t a i n i n f o r m a t i o n t h a t w o u l d 
p r e p a r e h i m f o r t h e p u r p o s e of o b t a i n i n g a j o b . 
I n t h e c a s e of b i o l o g y , h o w e v e r , t h e r e w e r e two a t t i -
t u d e s t h a t w e r e a p p l i e d i n r e c o m m e n d i n g i t s i n c l u s i o n . 
F i r s t , s i n c e t h e s c i e n c e s were o b s e r v a t i o n a l , l o g i c a l and 
e x p e r i m e n t a l s t u d i e s a n d , s i n c e i t was f i r m l y b e l i e v e d 
t h a t t h e p r o c e s s e s a p p l i e d t o s t u d y i n g ;.<• one s e t of p r o b -
l e m s and t h e i r s o l u t i o n c o u l d p r o f i t a b l y be a p p l i e d t o a n y 
o t h e r s e t , i t was p o s t u l a t e d t h a t t h e b i o l o g i c a l s c i e n c e s 
o f f e r e d a s o r t of g e n e r a l , p r e p a r a t o r y t r a i n i n g i n o b s e r v a -
t i o n a l t e c h n i q u e s . B o t a n y , of c o u r s e , was t h e e a s i e s t t o 
a P P l y i n t h i s r e s p e c t . Now i n s c i e n c e t h e r e i s a g r e a t 
d e a l of t r u t h i n t h i s , f o r t h e u s e o f a l o g i c a l s e q u e n c e 
o f e n q u i r y t h a t we c a l l t h e s c i e n t i f i c m e t h o d i s a s v a l i d 
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i n one s c i e n c e a s i t i s i n a n y o t h e r . The f a l l a c i o u s a s -
s u m p t i o n , h o w e v e r , t h a t c h i l d r e n who h a d b e e n ' t r a i n e d 1 t o 
o b s e r v e by c l a s s i f y i n g f l o w e r s and o c c a s i o n a l l y d i s s e c t i n g 
t hem t o a i d t h a t c l a s s i f i c a t o r y p r o c e s s , c o u l d o r w o u l d 
e m p l o y t h e i r s h a r p e n e d w i t s t h e b e t t e r to u n d e r s t a n d t h e 
more m a t h e m a t i c a l s c i e n c e s , l e d t o c o n f u s i o n i n s c i e n c e 
t e a c h i n g . The i m p o r t a n c e o f i n v o l v i n g c h i l d r e n i n a p r a c -
t i c a l way w i t h t h e i r s t u d i e s was n o t f u l l y g r a s p e d and s o 
w h at b i o l o g y t e a c h i n g t h e r e was s o o n r e l a p s e d i n t o an i m i -
t a t i o n o f t h e o l d e r m e t h o d s of l e a r n i n g f r o m b o o k s and t h e 
c o m m i t t a l t o memory o f l i s t s of d a t a . I t s h o u l d be a d d e d 
t h a t i t was n o t u n t i l w e l l a f t e r t h e 1 8 5 0 ' s t h a t t h e b i o -
l o g i c a l s c i e n c e s ( w i t h t h e e x c e p t i o n of p h y s i o l o g y ) became 
much more t h a n c l a s s i f i c a t o r y s t u d i e s . 
On t h e o t h e r h a n d , t h e r e w e re some who a g r e e d w i t h 
T. H. H u x l e y a n d F r o e b e l t h a t s c i e n c e was o n l y a p a r t of 
an e d u c a t i o n a l p r o c e s s w h i c h o u g h t t o a t t e m p t t o i n s t r u c t . 
c h i l d r e n a b o u t l i f e a n d t h e l i v i n g o f i t . I n t h i s r e s p e c t , 
t h e s c i e n c e s demanded a p l a c e b e c a u s e i t was f e l t t h a t 
s c h o o l s t u d i e s s h o u l d o f f e r a b r e a d t h and w e a l t h of 
m a t e r i a l t h a t w a s , b e s i d e s b e i n g u s e f u l i n a p u r e l y m a t e r -
i a l s e n s e , of t r e m e n d o u s v a l u e i n g i v i n g them a v i s i o n of 
t h e u n i t y of l i f e a s w e l l a s i n s u p p l y i n g them w i t h a f a c -
t u a l k n o w l e d g e a b o u t m a t t e r s w h i c h w o u l d c e r t a i n l y c o n c e r n 
them i n a s c i e n t i f i c a g e . S u c h a c o n c e p t was a l i b e r a l 
o n e , n o t o n l y b e c a u s e i t a s k e d t h a t c h i l d r e n be i n t r o d u c e d 
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t o a l a r g e r r a n g e o f s u b j e c t s , b u t a l s o b e c a u s e i t t r e a t e d 
t h e e d u c a t i v e p r o c e s s f o r a l l c h i l d r e n i n a c a u s a t i v e 
f a s h i o n . The e f f e c t o f s u c h a p r o c e s s w o u l d be t o c r e a t e 
i n c h i l d r e n a n a w a r e n e s s o f a l l t h e s t i m u l i - m e n t a l and 
p h y s i c a l - t h a t s u r r o u n d e d them a n d a f f e c t e d them a n d s o 
p r o v i d e a t r a i n i n g t h a t c o m b i n e d t h e d e v e l o p m e n t of i n t e l -
l e c t u a l , d i s c i p l i n e w i t h k n o w l e d g e . 
Now i t seems t o me t h a t t h e t w e n t i e t h c e n t u r y c o n c e p -
t i o n o f N a t u r e S t u d y h a s a l w a y s c o n t a i n e d s o m e t h i n g o f b o t h 
i d e a l s t o w h i c h we h a v e b e e n a b l e t o add c o n c e p t s o f c h i l -
d r e n ' s d e v e l o p m e n t , b o t h e m o t i o n a l a n d i n t e l l e c t u a l , d u r i n g 
t h e y e a r s o f s c h o o l i n g . R e s e a r c h a l o n g t h e s e l i n e s i s e n -
a b l i n g t e a c h e r s t o make a r e - a p p r a i s a l of w h a t c a n p r o f i t -
a b l y be t a u g h t i n s c i e n c e t o c e r t a i n a g e - g r o u p s . A l t h o u g h 
t h e a i m s o f n a t u r e t e a c h i n g h a v e n o t a l t e r e d much t h e 
m e t h o d s o f a t t a i n i n g them a r e much more a t t u n e d t o c h i l d -
r e a l i t y . 
K e n n e t h R i c h m o n d h a s p o i n t e d o u t t h a t w hat we c a l l 
' n a t u r e s t u d y ' h a s a r i s e n w i t h c o n f u s e d t e r m s o f r e f e r e n c e , 
a s i t w e r e , and he w r i t e s o f i t s a m o r p h o u s q u a l i t i e s . ( l ) 
We h a v e s e e n , i n t h e f i r s t c h a p t e r , t h e c o n f u s i o n of t e r m i -
n o l o g y t h a t h a s b e e n a p p l i e d t o t h e s e s t u d i e s and a l s o 
how v a s t a r e t h e f i e l d s o f e n q u i r y t h a t c o u l d be a t t e m p t e d . 
I s u p p o s e t h a t i f we t r y t o d e f i n e what we mean nowa-
d a y s by ' n a t u r e s t u d y ' t h e r e w o u l d be some m e a s u r e o f 
( 1 ) W. K. R i c h m o n d . Op. c i t . P p . 1 9 - 2 0 . 
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agreement t h a t such a t o p i c would i n c l u d e a t r e a t m e n t of 
the l i v e s of animals and p l a n t s c o n s i d e r e d i n the l i g h t of 
t h e i r n a t u r a l e n v i r o n m e n t a l niches and t h a t t h e t e a c h i n g 
should be both s c i e n t i f i c and s i m p l e , t a k i n g i n , as i t 
would, the stages of development t h r o u g h which the c h i l d r e n 
pass from the age, say, of f i v e . 
I suppose, t o o , t h a t the s c i e n t i f i c approach would be 
d i r e c t e d towards the p r o g r e s s i v e t r a i n i n g of the c h i l d r e n s ' 
senses so t h a t the s t i m u l i t h e y r e c e i v e d by h a n d l i n g and 
seeing and o t h e r w i s e a p p r e c i a t i n g t he t h i n g s t h a t s u r r o u n d 
them c o u l d l o g i c a l l y be d i s c i p l i n e d . 
I f we accept t h i s , would i t not be p o s s i b l e and reason-
a b l e t o i n f e r t h a t , p r o v i d i n g c h i l d r e n can be t r a i n e d i n 
t h i s way, we may send them on t o a secondary stage of 
s c h o o l i n g r e a d i l y equipped w i t h a l i m i t e d s e r i e s of con-
d i t i o n e d r e f l e x e s ? M i g h t we not i n f e r , t h e n , t h a t such 
young minds are i n t e n d e d t o r e c e i v e a p r e p a r a t o r y t r a i n i n g 
i n s c i e n t i f i c method so t h a t they may s p e c i a l i s e i n science 
l a t e r , i f g i v e n a more s u i t a b l e t r a i n i n g i n a b s t r a c t t h i n k -
i n g when t h e y are m e n t a l l y equipped to deal w i t h i t ? -
The assumption here i s t h a t science i s something a l -
most u n n a t u r a l t o human t h o u g h t and t h a t the t r a i n i n g of a 
s c i e n t i s t i s the o n l y means of u s i n g the senses i n a l o g i -
c a l and commonsense way. When i t i s c o n s i d e r e d t h a t i n -
t e l l e c t u a l c o n t r o l and the d i s c i p l i n e of the senses are as 
much a p a r t of the e s s e n t i a l t r a i n i n g of an a r t i s t and a 
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m u s i c i a n as t h e y are of a ma t h e m a t i c i a n or a b o t a n i s t the 
f a l l a c y i s apparent. The p o i n t about science t e a c h i n g and 
n a t u r e work i n the schools i s put i n 'Approaches t o Science 
i n the Pr i m a r y School' when the a u t h o r s of t h a t , volume s t a t e , 
"The p r e s e n t volume assumes t h a t t h e r e i s a gen-
e r a l case f o r t h e e d u c a t i o n o f the whole c h i l d - t h a t 
i s , f o r an e d u c a t i o n which makes the utmost use of 
h i s own s p r i n g s of i n t e r e s t and of h i s spontaneous 
a c t i v i t i e s , i n o r d e r t o develop a l l s i d e s of him. 
The s p e c i a l argument here i s t h a t the e d u c a t i o n ' 
of the whole c h i l d , i f a t a l l complete, w i l l of i t s 
own n a t u r e embrace much of the e d u c a t i o n of the f u t u r e 
s c i e n t i s t . And c o n v e r s e l y t h a t the e d u c a t i o n of the 
f u t u r e s c i e n t i s t s h o u l d b e g i n as the e d u c a t i o n of t h e 
whole c h i l d . I n o t h e r words: t h a t the aims, pr o c e -
dures and a t t i t u d e s of mind which we u s u a l l y r e g a r d 
as most d i s t i n c t i v e of the s c i e n t i s t are i n f a c t 
s t r o n g l y r o o t e d i n a l l of us and form p a r t of our 
common human h e r i t a g e . " ( l ) 
T h i s i s a p o i n t of view w i t h which 1 am i n agreement. I 
b e l i e v e , w i t h the a u t h o r s , t h a t c h i l d r e n n a t u r a l l y g a i n 
experiences by a c t i v e e x p l o r a t i o n , by e x p e r i m e n t i n g , by 
a s k i n g q u e s t i o n s , by c o l l e c t i n g and c l a s s i f y i n g t h i n g s 
and i n f o r m a t i o n and by u s i n g t h e i r i m a g i n a t i o n , a q u a l i t y 
t h a t these w r i t e r s speak of as b e i n g "no l e s s v i t a l f o r 
a l l major s c i e n t i f i c p r o g r e s s . " ( 2 ) When these a c t i v i t i e s 
are d i s c i p l i n e d the r e s u l t i s the p r o d u c t i o n of what we 
l i k e to c a l l t h e ' s c i e n t i f i c method'. I would add t h a t the 
b i o l o g i s t has, t h e r e f o r e , no monopoly i n t h i s r e s p e c t ; a l l 
t h a t ',he can c l a i m i s t h a t the study of n a t u r e o f f e r s pos-
s i b i l i t i e s of sensory a p p r e c i a t i o n , usage and t r a i n i n g as 
( 1 ) E. Lawrence, N. I s a a c s & W. Rawson. 'Approaches t o 
Science i n the P r i m a r y School.' E d u c a t i o n a l Supply 
Asscn. 1960. P. 6. 
(2 ) I b i d . P. 13. 
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good as any o t h e r , but t h a t these are aided by a sympathy, 
a d e l i g h t and an i n t e r e s t i n l i v i n g c r e a t u r e s which young 
c h i l d r e n possess. 
But i f n a t u r e s t u d y was o n l y concerned w i t h t h e use 
of the senses i n a pas s i v e way the n i t s purposes c o u l d as -
w e l l be served by b r i n g i n g i n t o the classroom as many n a t -
u r a l t h i n g s , l i v i n g and dead, as p o s s i b l e . Indeed, some 
t r a i n i n g of the senses can be achieved i n t h i s manner. I 
have heard more e x p e r i e n c e d observers t h a n I i n t i m a t e t h a t 
a g r e a t deal of n a t u r e study work i n the schools i s s t i l l 
conducted i n t h i s way. An o c c a s i o n a l n a t u r e walk does n o t h -
i n g t o a l l e v i a t e what i s , i n essence, an o b j e c t l e s s o n and 
i t i s not too c y n i c a l t o observe t h a t ' n a t u r e ' i s meaning-
l e s s t o c h i l d r e n i f they do not get t h e i r hands d i r t y . 
When l a r g e numbers of p u p i l s are conducted from school t o 
the seashore, a wood, a hedgerow or a park, f o r i n s t a n c e , 
and n o t h i n g i s done, th e n t he ramble i s l i t t l e more than a 
t r e a t and a change; c e r t a i n l y i t i s n e i t h e r n a t u r e study 
nor a s c i e n t i f i c e x p l o r a t i o n . 
S u r e l y t h e essence of n a t u r e s t u d y f o r young c h i l d r e n 
i s not o n l y t h a t t h i n g s can be observed but t h a t t h i n g s 
can be done? I t i s not enough t o occupy the senses alone 
f o r the l e a r n i n g process i s not p u r e l y an a u t o m a t i c r e s -
ponse t o sense-experience but begins w i t h i n the c h i l d , and 
i t i s i m p o r t a n t t h a t t h e y should c o n t i n u e t o ask 'why?' 
about t he t h i n g s .they e x p e r i e n c e . Since, we spend our l i v e s 
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g a i n i n g these experiences by a s k i n g q u e s t i o n s and doing 
t h i n g s t o f i n d the answers, a method which i s the basis of 
any s c i e n t i f i c r e a s o n i n g process, i t seems i l l o g i c a l not t o 
u t i l i s e and encourage these i n c h i l d r e n when the a c t i v i t y 
and q u e s t i o n i n g are i n f u l l s p a t e . 
I t would, be i l l o g i c a l , t o o , t o expect c h i l d r e n t o 
repe a t the sum of human e x p e r i e n c e . P r a c t i c a l n a t u r e study 
needs a g r e a t deal of d i r e c t i o n a l i n f l u e n c e and guidance 
from the t e a c h e r s and i t must always be adapted t o the 
d e v e l o p i n g a b i l i t i e s of the c h i l d r e n . P r o f e s s o r P i a g e t 
s t r e s s e s t h i s when he d i s c u s s e s , i n an a r t i c l e i n a 
U.N.E.S.C.O. pamphlet on N a t u r a l Science t e a c h i n g , the 
almost complete l a c k of d e d u c t i v e and i n d u c t i v e a b i l i t y 
i n c h i l d r e n of Primary and J u n i o r school ages:-
" : t h e same arguments ( i d e n t i c a l even i n 
spontaneous v e r b a l e x p r e s s i o n ) are not a p p l i e d a t the 
same age t o d i f f e r e n t n o t i o n s (such as m a t t e r , weight 
and v o l u m e ) , b u t have t o be r e d i s c o v e r e d or recon -
s t r u c t e d upon i n t r o d u c t i o n t o each new system of 
f a c t s . I I n o t h e r words, f o r t h e whole d u r a t i o n of 
pr i m a r y e d u c a t i o n , f o r m a l l o g i c does not y e t e x i s t : 
the most exact r e a s o n i n g of which c h i l d r e n of 7 t o 
12 years are capable c o n s i s t s o n l y of c o n c r e t e opera-
t i o n s , i . e . of i n t e r i o r i s e d a c t i o n s , connected w i t h 
a d e f i n i t e equipment f o r m a n i p u l a t i o n and expe r i m e n t . 
Hence the a b s o l u t e n e c e s s i t y of u s i n g a c t i v i t y methods, 
since t h i n k i n g proceeds from a c t i o n and. does n o t 
precede i t . " ( l ) 
T h i s t l e H a r r i s i s a l s o concerned w i t h t h i s p o i n t when she 
w r i t e s i n her book, 'The Teaching of Nature S t u d y 1 , 
"Even i n the p r i m a r y school the i n t e n s e c u r i o s i t y 
( l ) J . B i a g e t i n U.N.E.S.C.O. pamphlet No. 111. ' I n t r o -
d u c t i o n t o N a t u r a l Science i n Primary Schools.' P. 3.8. 
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t h a t i s c h a r a c t e r i s t i c of the n u r s e r y school c h i l d 
tends t o be r e p l a c e d by a d o c i l e acceptance of the 
t e a c h e r ' s a u t h o r i t y . Some w r i t e r s have suggested 
t h a t t h e c h i l d ' s n a t u r a l c u r i o s i t y i s subdued because 
schools do not make p r o v i s i o n f o r the normal m a t u r i n g 
concepts t h a t come w i t h d e v e l o p i n g e x p e r i e n c e . My own 
o b s e r v a t i o n s of p r a c t i s i n g t e a c h e r s suggests t h a t 
t h e y t r y too hard t o pass f a c t s of n a t u r a l h i s t o r y 
on t o t h e i r p u p i l s . Even when these f a c t s are accur-
ate and r e l e v a n t t h e c h i l d r e n have not always been 
able t o a s s i m i l a t e them because t h e y have n o t the 
experienc e t o a p p r e c i a t e t h e i r s i g n i f i c a n c e . As 
p o t e n t i a l s c i e n t i s t s , however, c h i l d r e n even of te n d e r 
years can pursue an i n v e s t i g a t i o n along l i n e s suggested 
by an u n d e r s t a n d i n g t e a c h e r . I n doing t h i s t h e y can 
s c a r c e l y f a i l t o a r r i v e a t some f a c t s which are s i g -
n i f i c a n t t o them because these have grown out of 
t h e i r own e x p e r i e n c e . ( 1 ) 
Miss H a r r i s i n d i c a t e s her a t t i t u d e s towards Nature Study 
t e a c h i n g i n the summary t o her book, p a r t of which I have 
i n c l u d e d as Appendix 9. 
At the v e r y youngest l e v e l , i n the I n f a n t s c h o o l , 
n a t u r e study ought t o aim a t i n c r e a s i n g and w i d e n i n g the 
c h i l d r e n ' s e x p e r i e n c e of n a t u r a l t h i n g s so t h a t t h e y can 
f i n d out f o r themselves something about animals and p l a n t s 
and the f o r m s , shapes and c o l o u r s of these can be used t o 
f u r t h e r the simple c l a s s i f i c a t o r y d e s i r e s t h a t young c h i l -
d ren e x h i b i t . I t i s a t t h i s l e v e l , t o o , t h a t t e a c h e r s can 
begi n t o channel the i n t e r e s t t h a t boys and g i r l s show f o r 
l i v i n g c r e a t u r e s i n t o a r e a l love f o r them which i s not 
s e n t i m e n t a l . The n a t u r e work may be seasonal i n i t s p l a n -
n i n g and anecdotes and s t o r i e s used t o teach the youngest; 
n a t u r e study may form a p a r t of a p r o j e c t or be t a u g h t as 
( l ) T. Y. H a r r i s . 'The Teaching of Nature Study'. 
A u s t r a l i a n C o u n c i l f o r Edn. Research. 1954. P. 3. 
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group a c t i v i t i e s , b u t the c h i l d r e n should have f i r s t hand 
knowledge of o t h e r c r e a t u r e s a p a r t from the f a m i l i a r mam-
ma l i a n p e t s . 
I n J u n i o r schools t h e work can become more e x p e r i m e n t a l 
and e c o l o g i c a l i n s i m p l e , f a c t u a l ways. When the y can 
measure and count, t h e p u p i l s can be shown some of the t e c h -
niques of i n v e s t i g a t i o n and simple ways of e x p r e s s i n g r e s -
u l t s , but i t must be remembered t h a t o l d e r c h i l d r e n i n such 
schools w i l l s t i l l i n t r o d u c e elements of phantasy i n t o 
t h e i r e x p l a n a t i o n s and be unable t o grasp a b s t r a c t concep-
t i o n s of t h e i r w o r l d . W h i l s t the more r u r a l s c h o o l s have 
a b e t t e r choice of v a r i e d n a t u r a l environments even b r i c k 
w a l l s have t h e i r own p a r t i c u l a r f l o r a and fauna, a q u a r i a 
can be c o n s t r u c t e d and m a i n t a i n e d so t h a t i n v e s t i g a t i o n s 
i n t o t h e i r c o n t e n t s can be c a r r i e d o u t , t h i n g s can be grown 
i n pots and boxes i n the classroom and experiments conducted 
t h e r e , and i t would be a r a r e town where t h e r e i s not some 
green space t h a t can be used f o r b i o l o g i c a l e n q u i r i e s . 
I f e e l t h a t t h e p r a c t i c a l t e a c h i n g of n a t u r e study 
needs the guidance t h r o u g h o u t a school of the s p e c i a l i s t 
t e a c h e r t o whom t h e o t h e r t e a c h e r s can go f o r h e l p and 
advice w i t h t h e i r n a t u r e work. I f he or she i s an e n t h u s i a s t , 
a l l the b e t t e r , f o r t h i s i s the f i r s t form of s c i e n t i f i c 
e n q u i r y w i t h which c h i l d r e n come i n t o c o n t a c t i n sc h o o l s . 
I t seems, t h e n , as i f we have t r a v e l l e d a f u l l c i r c l e 
i n c o n s i d e r i n g n a t u r e s t u d y t e a c h i n g i n sc h o o l s . Having 
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commenced w i t h the advocacy, some c e n t u r i e s ago, of the 
t e a c h i n g of a l l n a t u r a l phenomena, the schools have now 
begun t o i n s t r u c t c h i l d r e n about n a t u r a l t h i n g s i n a simple 
way which i s much more adapted t o the stages t h r o u g h which 
a c h i l d passes i n h i s r e a l u n d e r s t a n d i n g of t h e phenomena 
of h i s environment. Yet we seem t o b e l i e v e t h a t such t e a c h -
i n g i s m a i n l y the p r o v i n c e of the schools f o r younger c h i l -
d ren and t h a t s p e c i a l i s a t i o n i n the sciences must i m m e d i a t e l y 
f o l l o w i n the next stages of t h e i r s c hool c a r e e r s , when 
f o r m a l t e a c h i n g and a b s t r a c t concepts dominate the t e a c h i n g 
m a t t e r . I f i t can be c l a i m e d t h a t n a t u r e study i s an im-
p o r t a n t p a r t of a g e n e r a l e d u c a t i o n and t h a t the t e a c h i n g 
of i t can, and s h o u l d , be p r a c t i c a l and s c i e n t i f i c , i t 
does not seem reasonable t h a t t h i s s t u d y s h o u l d be r e p l a c e d 
by the more f o r m a l t e a c h i n g of ' g e n e r a l - * or 'elementary 
s c i e n c e ' i n the secondary modern schools or i n the j u n i o r 
forms of grammar s c h o o l s . W h i l s t the laws of n a t u r e do 
not change the nomenclature a p p l i e d to the study of them 
does so a b r u p t l y as one stage of s c h o o l i n g succeeds a n o t h e r , 
and i t remains somewhat of a puzzle t h a t w h i l s t we con-
s i d e r t h a t i t i s reasonable to t e a c h n a t u r e study t o a 
t e n - y e a r - o l d , t h a t c h i l d may, a t e l e v e n , begi»n the f o r m a l 
study of t h e sciences and never s t u d y ' n a t u r e ' a g a i n . 
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APPENDIX 1. 
Th i s e x t r a c t , from a paper by the Rev. W. Tu c k w e l l (Head-
master of Taunton Co l l e g e School) e n t i t l e d 'The Method of 
Teaching P h y s i c a l Science i n Schools' i s t a k e n f r o m Appen-
d i x I I of the S i x t h Report of the Devonshire Commission. 
The paper i s dated 1869. 
"The time t o be g i v e n t o science s h o u l d not be 
le s s t h a n t h r e e hours a week ..... The f i f t h year 
i s g i v e n t o botany. I f a good book i s used, i f each 
boy works f o r h i m s e l f w i t h lens and k n i f e , i f 'Henslow's 
Schedules', or a m o d i f i c a t i o n of them, are r e g u l a r l y 
f i l l e d up; above a l l , i f p l a t e s are not made t o do 
the work of l i v i n g p l a n t s , the p u p i l s w i l l a t the 
year's end t h o r o u g h l y understand the p r i n c i p l e s of 
C l a s s i f i c a t i o n , w i l l know the c h a r a c t e r i s t i c s of a t 
l e a s t a l l the B r i t i s h o r d e r s , and w i l l be ab l e w i t h 
the h e l p of Bentham or Babington t o make out almost 
any E n g l i s h f l o w e r . The boys who have completed 
t h i s course w i l l be from 16 t o 17 years o l d . Some of 
them w i l l now be l e a v i n g s c h o o l ; those who remain 
w i l l g i v e the r e s t of t h e i r t i m e t o p h y s i o l o g y . 
They w i l l b e g i n w i t h human and w i l l pass t o comparative, 
p h y s i o l o g y , u s i n g i n the f i r s t P r o f e s s o r Huxley's 
v a l u a b l e l i t t l e book; dependent f o r the second, of 
which no school manual e x i s t s , on the s k i l l and method 
of t h e i r t e a c h e r . But whether a t the e a r l i e r or the 
l a t e r age, th e y w i l l pass out i n t o the w o r l d unmeas-
u r a b l y s u p e r i o r t o t h e i r c o n t e m p o r a r i e s who know n o t 
sc i e n c e , w i t h doors of knowledge opened which can 
never a g a i n be c l o s e d ; w i t h a f u n d of resource e s t a b -
l i s h e d which can never be exhausted; w i t h minds i n 
which are c u l t i v a t e d , as n o t h i n g e l s e can c u l t i v a t e 
them, t he p r i c e l e s s h a b i t s of o b s e r v a t i o n , of reason-
i n g on e x t e r n a l phenomena, of c l a s s i f i c a t i o n , a r r a n g e -
ment, method, judgement. 
" I n botany the book f o r the boys' use i s 
P r o f e s s o r O l i v e r ' s 'Lessons'; but the te a c h e r w i l l 
f i n d g r e a t (advantage from Le Maont's 'Leqons de 
B o t a n i e ' . An e x c e l l e n t m o d i f i c a t i o n of Henslow's 
Schedule i s p u b l i s h e d by P r o f e s s o r Babington f o r the 
use of h i s Cambridge c l a s s e s , and L i n d l e y ' s ' D e s c r i p -
t i v e Botany', p r i c e I s . , i s a most u s e f u l h e l p . Every 
boy s h o u l d be f u r n i s h e d w i t h a s m a l l deal board, a 
l e n s , and a sharp k n i f e . The b o t a n i c a l microscope 
which I e x h i b i t , i n c l u d e s a lens f i x e d or moveable, 
a b l a c k g l a s s s t a g e , two d i s s e c t i n g needles and a 
f o r c e p s i s made by Mr. H i g h l e y ; of Green-St. L e i c e s t e r 
Square F i t c h ' s diagrams, designed by the 
Committee of C o u n c i l on E d u c a t i o n which c o s t £2 9s. 
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the s e t are a v a l u a b l e b e l p t o the l e c t u r e s ; and f o r 
schools which have l a r g e purses or l i b e r a l f r i e n d s , 
Dr. Auzoux's models of p l a n t s and p l a n t organs, 
r a n g i n g i n p r i c e from 20 t o 100 f r a n c s , and 10 times 
the s i z e of l i f e , form a l u x u r i o u s a s s i s t a n c e t o 
beg i n n e r s The same e x c e l l e n t m o d e l l i s t , whose 
ca t a l o g u e i s on th'e t a b l e , p r o v i d e s every organ 
necessary f o r the study of comparative and human phy-
s i o l o g y " 
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APPENPIX 2. 
An e x t r a c t of the evidence g i v e n b e f o r e t he Schools 
I n q u i r y Commission by the Rev. W i l l i a m T u c k w e l l , M.A., 
Headmaster of the Col l e g e School, Taunton. 16th November, 
1865. Volume V. -Part I I Pp. 152-153. 
Having s t a t e d t h a t p h y s i c s and c h e m i s t r y should be s t u d i e d 
and t h a t such study should b e g i n a t t h e age of e l e v e n , 
and h a v i n g d i s c u s s e d t he c o n t e n t of the l e c t u r e s , t h e 
evidence proceeds: 
Q. 10,467. - From c h e m i s t r y you would proceed t o what? 
- To p h y s i o l o g y . I s h o u l d begin w i t h human 
p h y s i o l o g y . I t i s a q u e s t i o n t h a t I am not 
sure I have y e t s e t t l e d , b u t I have ta k e n 
the o p i n i o n of a l l the best t e a c h e r s a t 
Oxford and Cambridge, and I am disposed a t 
pr e s e n t t o b e g i n w i t h human p h y s i o l o g y . I 
f i n d , as f a r as I have gone h i t h e r t o , and 
as f a r as I have l e a r n t m y s e l f , t h a t i n 
s t u d y i n g t he lower a n i m a l s , the boy i s em-
bar r a s s e d by h i s not h a v i n g t h e h i g h e s t 
c o n c e p t i o n of the organ t h a t he proceeds 
t o d e a l w i t h . His a p p r e c i a t i o n of the 
nervous system of a l e e c h i s i m p e r f e c t , 
because he has n o t y e t r e a l i s e d t h e h i g h e s t 
form of which the nervous system i s capable, 
and t h e r e f o r e though i n t h e o r y i t sounds 
b e t t e r t o b e g i n w i t h a f i r s t m o d i f i c a t i o n 
of a system, and work i t up t o p e r f e c t i o n , 
i n p r a c t i c e I am disposed a t p r e s e n t t o 
t h i n k i t best t o b e g i n w i t h the h i g h e s t 
p o s s i b l e m a n i f e s t a t i o n of the f u n c t i o n s and 
organs, and t o go downwards. 
Q. 10,468. - Do you t h i n k i t w i l l be p r a c t i c a b l e t o g i v e 
such an amount of i n s t r u c t i o n i n a science 
l i k e p h y s i o l o g y , p a r t i c u l a r l y human p h y s i o -
logy* *o boys who must have but v e r y vague 
n o t i o n s of the anatomy of the body? Phy s i o -
l o g y i s r e a l l y , we may say, the use or a c t i o n 
of b o d i e s ; do you t h i n k t h a t t h e r e may not 
be some d i f f i c u l t y about i m p a r t i n g i n f o r m a -
t i o n as t o the use and a c t i o n of bodies w i t h 
such a v e r y i m p e r f e c t knowledge, as boys must 
n e c e s s a r i l y have, of the bodies themselves? 
- Of course you cannot produce a human s u b j e c t 
i n a l e c t u r e room, b u t you can produce a 
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s k e l e t o n , and the boys o b t a i n the most minute 
knowledge of t h e s k e l e t o n and of the s k u l l 
i n t h a t way. You can get most admirable 
wax models of the p r i n c i p a l muscles a t a 
c e r t a i n shop, on a s m a l l s c a l e . You may get 
b e a u t i f u l models of the eye and t h e ear, 
and t h e drawings t h a t you can get of a l l 
the i n t e r i o r of the human body, the d i g e s t i v e 
organs and so f o r t h , are o n l y second, t o 
a c t u a l d e m o n s t r a t i o n ; and l a s t l y , t h e r e 
are a g r e a t number of p o i n t s which you can 
i l l u s t r a t e by g e t t i n g a hare or a r a b b i t from 
the market, c u t t i n g i t up, and t e a c h i n g the 
boys t o handle and see f o r themselves. I 
am n o t , of course, p r e t e n d i n g t o make f i r s t -
c l a s s p h y s i o l o g i s t s , I am u s i n g the study 
as a means. My o b j e c t i n t e a c h i n g p h y s i c a l 
science i s t w o f o l d : - I t i s t o g i v e t h a t 
mental t r a i n i n g which I b e l i e v e p h y s i c a l 
science t o give e x t e n s i v e l y , and i t i s t o 
open the doors of knowledge which boys w i l l 
not of themselves open i n a f t e r l i f e . 
Do you propose any course of i n s t r u c t i o n i n 
botany? 
I hope t o make i t r a t h e r a r e s o u r c e t h a n a 
s u b j e c t . I do not q u i t e see how t o b r i n g 
i t i n , b u t I have the books t h a t Henslow 
composed, and I have a v e r y n i c e b o t a n i c a l 
garden, which c o n t a i n s an e n t i r e c o l l e c t i o n 
of t y p i c a l B r i t i s h p l a n t s , and propose nex t 
h a l f y e a r , on h a l f - h o l i d a y s and summer even-
i n g s , t o take the boys t h r o u g h a course of 
c l a s s i f i c a t o r y b otany, and of t h e n a t u r a l 
system. 
Has i t n o t s t r u c k you as p o s s i b l e , b e i n g 
i n a r u r a l d i s t r i c t where you have abundant 
o p p o r t u n i t i e s of c o l l e c t i n g p l a n t s , t h a t 
you might have p e c u l i a r f a c i l i t i e s f o r 
s t u d y i n g botany, t h a t c l a s s i f i c a t o r y botany 
might be a v e r y u s e f u l i n s t r u m e n t f o r t r a i n -
i n g boys i n accuracy of o b s e r v a t i o n , and t h a t 
the anatomy of p l a n t s , w i t h t h e a s s i s t a n c e 
of the microscope, would a f f o r d you e x c e l l e n t 
o p p o r t u n i t i e s of g i v i n g r e a l l y s c i e n t i f i c 
i n f o r m a t i o n on v e g e t a b l e p h y s i o l o g y ? 
I had r e s e r v e d v e g e t a b l e p h y s i o l o g y as one 
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of t he l u x u r i e s which a boy who had passed 
t h r o u g h t h e o t h e r course was t o i n d u l g e i n ; 
I have not been able t o get i t i n t o the 
course t h a t I contemplat'e a t p r e s e n t . As 
f a r as r e g a r d s the names of the p l a n t s , many 
of the boys know them a l r e a d y ; of course t o 
name E n g l i s h p l a n t s i s n o t botany; b u t the 
boys are encouraged t o b r i n g t h e i r p l a n t s 
t o me, and t o the b o t a n i c a l garden, and t o 
compare them. I n f a c t h a l f the boys have 
a c q u i r e d t he knowledge of a g r e a t many p l a n t s 
and something of t h e i r h a b i t s , which t h e y 
had n o t b e f o r e I came t o them. Botany i s 
so f a r a d i f f i c u l t y w i t h me a t p r e s e n t t h a t 
I do n o t q u i t e see where t o get i t i n . 
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APPENDIX 3. 
Th i s i n f o r m a t i o n i s t a k e n from Appendix I I of the S i x t h 
Report of t h e Royal Commission on S c i e n t i f i c I n s t r u c t i o n 
and the Advancement of Science. (Devonshire Report) P. 31 
and c o n s i s t s of two e x a m i n a t i o n papers set i n Botany a t 
C l i f t o n C ollege i n 1871. 
I n t e r m e d i a t e E x a m i n a t i o n . Feb. 13th 1871. 
Botany I I I * and I l l f 
1. What i s a " r e c e p t a c l e " ? Sketch and d e s c r i b e i t s form 
i n t h e geranium and s t r a w b e r r y . 
2. Give the meanings of these words: p e r i a n t h , p o l y s e p a l o u s , 
a e s t i v a t i o n , s t i g m a , d i s t r a c t i l e c o n n e c t i v e . 
3. Describe the s t r u c t u r e of the stamen, and show how i t s 
p a r t s correspond w i t h those of the o r d i n a r y green 
l e a f . 
4. I n what way are t h e f l o r a l leaves of the sweet pea 
arranged i n the bud? 
5. What forms of the c a l y x are found i n the d a n d e l i o n , 
d a i s y and gooseberry? 
6. Sketch and name some of the c h i e f v a r i e t i e s of the 
r e g u l a r gamopetalous c o r o l l a . 
T e r m i n a l E x a m i n a t i o n . E a s t e r 1871. 
Botany I I I * and ji - J u n i o r School IV« and I I I 
Examiner. Rev. G. Machoskie LL.D. 
1. What i s meant by the word " s u p e r i o r " w i t h r e f e r e n c e t o 
the c a l y x and ovary? Give examples of a s u p e r i o r and 
an i n f e r i o r o vary. 
2. Describe the p e t a l s , the stamens, and the f r u i t i n a 
C r u c i f e r o u s p l a n t . 
3. Give, v e r y b r i e f l y , the meanings of these words 
E p i c a l y x I n t r o r s e Pome 
P a p i l i o n a c e o u s Syncarpous Achene 
Polyadelphous Dehiscence Cone 
4. What i s remarkable about the c a l y x , c o r o l l a , and a n t h e r s 
i n the d a n d e l i o n or t h i s t l e ? 
5. Show how these t h r e e f r u i t s d i f f e r : S t r a w b e r r y , 
b l a c k b e r r y , and m u l b e r r y . 
6. Describe t h e f r u i t c a l l e d a "legume". Show how i t 
resembles an o r d i n a r y l e a f , and c o n t r a s t i t w i t h t h e 
" f o l l i c l e " . 
7. Name the p r i n c i p a l forms of c e l l s and v e s s e l s . 
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8. D i s t i n g u i s h between the exogenous, endogenous, and 
acrogenous stem. Give examples. 
9. What a c t i o n have p l a n t s upon the atmosphere? 
Candidates are not expected t o w r i t e upon more than 
s i x q u e s t i o n s , and a few good answers w i l l r e c e i v e more 
marks t h a n a l a r g e r q u a n t i t y of i n f e r i o r ones. 
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APFENDIX 4. 
The Codes of the E d u c a t i o n Department a f t e r 1870. 
T h i s i n f o r m a t i o n i s e x t r a c t e d from ' S p e c i a l Reports of 
E d u c a t i o n a l S u b j e c t s 1896-7 1 and the a r t i c l e ' P u b l i c 
Elementary E d u c a t i o n i n England and Wales, 1870-95' by 
M. E. Sadler and J . W. Edwards. H.M.S.O. 1897. Pp. 56-63 
IX. - SUBJECTS OF INSTRUCTION IN DAY SCHOOLS. 
The s u b j e c t s of i n s t r u c t i o n i n 1871 were:-
O b l i g a t o r y - Reading, w r i t i n g , a r i t h m e t i c , and 
( f o r g i r l s ) p l a i n needlework and c u t t i n g out 
O p t i o n a l - S p e c i f i c s u b j e c t s f o r s c h o l a r s i n 
Standards IV . - V I , but i t was d i s t i n c t l y s t a t e d 
t h a t drawing and music would not be r e c o g n i s e d 
as s p e c i f i c s u b j e c t s , and ( f o r boys) d r i l l . 
Class s u b j e c t s . These were f i r s t i n t r o d u c e d by the Code 
of 1875, when a g r a n t of 4s. per s c h o l a r above seven years 
of age was payable i f the c l a s s e s from which t h e c h i l d r e n 
were examined i n Standards I I - V I , or i n s p e c i f i c sub-
j e c t s , passed an e x a m i n a t i o n i n any two o f : grammar, 
h i s t o r y , elementary geography, and p l a i n needlework. A 
change was proposed i n the Code of 1880 whereby "the 
choice of managers i s no l o n g e r c o n f i n e d t o these f o u r 
s u b j e c t s , but may extend t o any o t h e r s which can be 
r e a s o n a b l y accepted as s p e c i a l branches of elementary 
i n s t r u c t i o n , and p r o p e r l y t r e a t e d i n r e a d i n g books, graded 
so as t o s u i t the c a p a c i t i e s of the c h i l d r e n of v a r i o u s 
ages, i n whose hands t h e y are p l a c e d . " 
New s u b j e c t s were n o t , however, ta k e n up t o any 
c o n s i d e r a b l e e x t e n t . I n the year ended 31st August 1882, 
n a t u r a l h i s t o r y was t a u g h t i n 11 i n s t a n c e s , domestic 
economy i n 8, c h e m i s t r y i n 2, a g r i c u l t u r e i n 1, and men-
s u r a t i o n i n 1. 
By the Code of 1882, the r e c o g n i s e d c l a s s s u b j e c t s 
were E n g l i s h (which was compulsory i f any s u b j e c t was 
t a k e n ) , geography, el e m e n t a r y s c i e n c e , h i s t o r y , and n e e d l e -
work. By the Code of 1895 o b j e c t lessons and s u i t a b l e 
o c c u p a t i o n s f o r Standards I - I I I were added t o the l i s t 
of c l a s s s u b j e c t s . 
"The wider range of c l a s s s u b j e c t s a l l o w e d by the 
Code under the head of 'elementary s c i e n c e ' i s b e i n g 
g r a d u a l l y t a k e n advantage o f . " - Committee of C o u n c i l 
R e p o r t , 1895-6. 
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Under the Code of 1896, o b j e c t lessons became 
o b l i g a t o r y i n a l l day schools f o r o l d e r s c h o l a r s , and, 
i n t h a t y e a r , t he l i s t of c l a s s s u b j e c t s was: E n g l i s h , 
geography, elementary s c i e n c e , h i s t o r y , o b j e c t lessons 
f o r Standards I , I I , I I I , s u i t a b l e o c c u p a t i o n s , needlework 
and domestic economy ( f o r g i r l s o n l y ) . 
S p e c i f i c S u b j e c t s . E x t r a g r a n t s were f i r s t o f f e r e d i n 1867 
t o schools which, i n t e r a l i a , taught"one or more s p e c i f i c 
s u b j e c t s of s e c u l a r i n s t r u c t i o n beyond r e a d i n g , w r i t i n g , 
and a r i t h m e t i c ; but i t was under the New Code of 1871 
t h a t a s p e c i a l g r a n t was f i r s t made f o r each i n d i v i d u a l 
s c h o l a r p a s s i n g . The g r a n t was of 3s. per s u b j e c t per 
s c h o l a r p a s s i n g an e x a m i n a t i o n i n not more tha n two such 
s u b j e c t s . The s c h o l a r s p r e s e n t e d were i n Standards IV -
VI and the l i s t of s p e c i f i c s u b j e c t s was: Geography, 
h i s t o r y , grammar, a l g e b r a , geometry, n a t u r a l p h i l o s o p h y , 
p h y s i c a l geography, the n a t u r a l s c i e n c e s , p o l i t i c a l 
economy, languages or any d e f i n i t e s u b j e c t of i n s t r u c t i o n 
e x t e n d i n g over the c l a s s e s t o be examined. 
The Code of 1875 r a i s e d t he g r a n t t o 4s. a s u b j e c t 
and c h i l d r e n who had passed Standard V I were a l l o w e d t o 
take up t h r e e s u b j e c t s . Under t h i s Code, geography, 
h i s t o r y and grammar became 'c l a s s s u b j e c t s ' and a l g e b r a , 
E u c l i d and m e n s u r a t i o n were j o i n e d t o g e t h e r under the 
name 'mathematics', b u t , i n 1883, a l g e b r a was a g a i n 
s e p a r a t e d . 
The Code of 1882 added e n g l i s h and p h y s i c a l geography, 
the l a t t e r under the t i t l e 'geography' t o the l i s t of 
c l a s s s u b j e c t s and o n l y s c h o l a r s i n Standards V - V I I 
were a l l o w e d to be examined i n s p e c i f i c s u b j e c t s , when 
each s c h o l a r c o u l d take no more tha n two such s u b j e c t s . 
The r e s u l t of b o t h changes was t o lower the number of 
candidat e s p r e s e n t e d f o r e x a m i n a t i o n . 
I n a d d i t i o n t o those a l r e a d y mentioned, the f o l l o w -
i n g s u b j e c t s were t a u g h t under t h i s heading: mechanics, 
L a t i n , French, German, animal p h y s i o l o g y , botany, p r i n c i p l e s 
of a g r i c u l t u r e , c h e m i s t r y , sound, l i g h t and h e a t , mag-
net i s m and e l e c t r i c i t y , book-keeping, s h o r t h a n d , domestic 
economy ( f o r g i r l s ) , elementary s c i e n c e , e x p e r i m e n t a l 
mechanics, f r u i t c u l t u r e , geology, h i s t o r y (advanced), 
h o r t i c u l t u r e , hygiene, manual i n s t r u c t i o n and a p p l i e d 
drawing, n a t u r a l p h i l o s o p h y , n a v i g a t i o n , p r a c t i c a l s c i e n c e , 
p o l i t i c a l economy, and s o c i a l economy. 
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APPENDIX 5. 
The f o l l o w i n g i s an e x t r a c t from ' S p e c i a l Reports on 
E d u c a t i o n a l S u b j e c t s 1896-7' and the a r t i c l e i n t h a t 
volume, ' P u b l i c Elementary E d u c a t i o n i n England and Wales, 
1870-1895' by M. E. Sad l e r and J. W. Edwards. The t a b -
u l a r i n f o r m a t i o n from which the f o l l o w i n g data has been 
taken i s on Pp. 64 and 65 of the above and i s headed 
"Table showing the Number of Day Scholars p r e s e n t e d i n 






Phys i o 1 . Botany 
P r i n . 
A g r i c . C hemistry 
P h y s i c s . 
K (See 
below) 
1872 .: 1036 901 — — 9 8 
1873 658 725 — — 14 70 
1874 1088 660 45 - 41 115 
1875 2087 966 58 - 26 11 
1876 8553 5936 483 — 27 20 
1877 18936 13032 913 - - -
1878 23126 15866 928 — - -
1879 29459 20506 1332 - - -
1880 34288 24725 1853 - — -
1881 34382 25886 1903 - - -
1882 34207 27683 2149 - - -
1883 22521 29027 2672 422 368 1329 
1884 - 22857 2604 1859 1047 4497 
1885 — 20869 2415 1481 1095 4095 
1886 - 18523 1992 1351 1158 4285 
1887 — 17338 1589 1137 1488 3408 
1888 — 16940 15 9 e 1751 1808 2955 
1889 — 15893 1944 1199 1531 2745 
1890 — 15842 1830 1228 2007 3476 
1891 — 15050 2115 1231 1847 3639 
1892 — 13622 1845 1085 1935 3501 
1893 — 14060 1968 909 2387 3349 
1894 — 15271 2052 1231 3043 4215 
1895 - 17003 2483 1196 3850 4112 
s From 1883 the f i g u r e s g i ven under the column 'Physics' 
were i n f a c t d i v i d e d under t h e t i t l e s 'Sound, L i g h t and 
Heat* and 'Magnetism and E l e c t r i c i t y . 1 
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APPENPIX 6. 
This t a b u l a r data has been e x t r a c t e d ' f r o m ' v a r i o u s volumes 
of the Minutes of the Committee i n C o u n c i l , and r e f e r s t o 
S p e c i f i c S u b j e c t s under A r t i c l e 21 of the Code of 1875 and 
succeeding Codes. 
Schools o r g a n i s e d by: 
Year S u b j e c t 
Nat. Soc. 
and 
C. of E. 
B r i t i s h , 
Wesleyan 
and 
o t h e r schools, 
Roman 
C a t h o l i c . 
School 
Boards 
1875 Animal Phys. 534 288 144 
Botany 58 • - - -
1876 
Animal Phys. 2755 1535 1 1645 
Botany 237 174 1 71 
1877 
Animal Phys. 5001 3597 1 4433 
Botany 403 276 - 234 
1878 
Animal Phys. 5737 3790 - 6339 
Botany 382 244 1 301 
1879 
Animal Phys. 6560 4605 15 9326 
Botany 493 373 4 462 
1880 Animal Phys. 7162 5126 65 12372 
Botany 577 397 2 877 
1881 Animal Phys. 6710 4827 48 14301 
Botany 464 554 5 880 
1882 Animal Phys. 7016 4608 5 16054 
Botany 524 521 - 1104 
1883 Animal Phys. 5043 3463 23 13420 




This data i s e x t r a c t e d from ' P u b l i c Elementary E d u c a t i o n 
i n England and Wales' by M. E. Sadler and J. W. Edwards. 
Pp. 22 and 16. 
Number of P u b l i c Elementary Day Schools under V o l u n t a r y 
Management 
I n s p e c t e d d u r i n g 






C a t h o l i e 
B r i t i s h 
Undenomi-
nat i o nal 
e t c . 
School 
Boards 
1875 I 9 44 9 
I n c l u -
ded 
under 
598 2034 1136 
1876 10046 B r i t i s h e t c . 
_ + • i 
623 2008 1596 
1877 10472 
u n t i l 
1878 659 1974 2082 
1878 10910 572 693 1436 2682 
1879 11264 577 737 1449 3139 
1880 11416 569 758 1438 3433 
1881 11589 562 789 1430 3692 
1882 11620 567 812 1422 3868 




An e x t r a c t f r o m t h e Board of E d u c a t i o n ' s 'Suggestions f o r 
the C o n s i d e r a t i o n of Teachers i n P u b l i c Elementary Schools' 
1905, Chapter V I , c o n c e r n i n g Nature Study. 
"With a s u b j e c t so wide and u n d e f i n e d i t i s e v i -
dent t h a t the t e a c h e r s h o u l d have a v e r y c l e a r idea 
of t he o b j e c t of h i s t e a c h i n g ; i n t h i s more th a n i n 
any o t h e r branch of the school c u r r i c u l u m , the 
method by which t h e i n s t r u c t i o n i s g i v e n counts f o r 
e v e r y t h i n g , the i n f o r m a t i o n i m p a r t e d f o r v e r y l i t t l e . 
The one o b j e c t t h a t must always be kept i n view i s 
the t r a i n i n g of the c h i l d ' s mind, f i r s t t o o b s e r v a t i o n 
on i t s own account, secondly t o such a p e r c e p t i o n of 
cause and e f f e c t i n n a t u r e as may lead the c h i l d i n 
a f t e r l i f e t o reason about t h i n g s i n s t e a d of t a k i n g 
them f o r g r a n t e d . The main f a c t o r which marks o f f 
'Nature Study* from o t h e r school s u b j e c t s s h o u l d be 
t h a t i n i t the i n s t r u c t i o n proceeds s o l e l y from 
the a c t u a l o b j e c t , and never from d e s c r i p t i o n or 
r e a d i n g . I n p r a c t i c a l l y every o t h e r s u b j e c t , no 
m a t t e r how s u c c e s s f u l l y the t e a c h e r makes the s c h o l a r 
look f o r the i n f o r m a t i o n he r e q u i r e s , the c h i l d has 
t o t a k e t h i n g s f o r g r a n t e d and must depend on the 
good f a i t h of the t e a c h e r or of t h e p r i n t e d book; i n 
Nature Study comes the o p p o r t u n i t y of p r o c e e d i n g 
by another method and t e a c h i n g from the t h i n g i t s e l f . 
The t e a c h e r s h o u l d then be v e r y j e a l o u s not t o waste 
t h i s unique o p p o r t u n i t y , i t i s h i s one chance of 
t e a c h i n g from the r e a l ; as soon as Nature Study i s 
t a u g h t from the book and the b l a c k b o a r d i t becomes 
w o r t h l e s s as Nature Study even though i n t e r e s t i n g 
or u s e f u l i n f o r m a t i o n i s i m p a r t e d t o the s c h o l a r s . 
T u r n i n g a g a i n t o the o b j e c t of the t e a c h i n g i t should 
be understood t h a t o b s e r v a t i o n means something more 
tha n merely s e e i n g a t h i n g , i t should i n v o l v e d e s c r i p -
t i o n , and t h i s a g a i n o f t e n means measurement and a 
c o n t i n u o u s r e c o r d of the measurements. No oppor-
t u n i t y s hould be l o s t of measuring or w e i g h i n g , 
e s p e c i a l l y i n d e a l i n g w i t h l i v i n g t h i n g s t h a t are 
u n d e r g o i n g r e g u l a r change. T h i s f o s t e r s t h e one 
h a b i t of mind we are s e e k i n g , t h a t of e x a c t s e e i n g ; 
f o r the o t h e r - c l e a r t h i n k i n g - we must make use of 
e x p e r i m e n t . An experiment i s a q u e s t i o n asked of 
n a t u r e , a p a r t i c u l a r cause i s seen t o be f o l l o w e d by 
a c e r t a i n e f f e c t , we want the c h i l d t o get i n t o the 
way of t h i n k i n g t h a t a l l e f f e c t s have t h e i r causes 
which can be d i s c o v e r e d i f the q u e s t i o n s are p r o p e r l y 
asked. A g a i n , experiments a f f o r d the b e s t m a t e r i a l 
A 
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f o r the' e x e r c i s e of the o b s e r v a t i o n , s i n c e i n the f i r s t 
p lace t he arrangement of the experiment has t o be 
grasped, then the experiment i t s e l f has t o be watched. 
Nature Study proper s h o u l d b e g i n a t about the 
t e n t h y e a r , and s h o u l d be a development on more s y s t e -
matic l i n e s of the o b s e r v a t i o n lessons g i v e n i n the 
e a r l i e r s t a g e s . The c l a s s may be l a r g e , i n a small 
c o u n t r y s c h o o l the whole of the upper g i r l s and boys 
can be token t o g e t h e r , and i t i s v e r y easy t o make 
such s l i g h t changes i n the s u b j e c t from year t o year, 
as w i l l a v o i d the appearance of r e p e t i t i o n . 
The c l a s s work i s best conducted on c a t e c h e t i c a l 
l i n e s , w i t h c o n t i n u o u s c r o s s - q u e s t i o n i n g t o ensure 
f u l l and exact answers and t o get behind mere v e r b a l 
e x p l a n a t i o n s . The te a c h e r s h o u l d be v e r y chary of 
g i v i n g i n f o r m a t i o n ; he sho u l d always t r y t o e x t r a c t 
i t from the t h i n g i t s e l f by a s k i n g q u e s t i o n s . H i s 
aim s h o u l d be t o keep h i s c h i l d r e n ' s minds a c t i v e and 
t o guide t he i n q u i r y . Note t a k i n g i s of d o u b t f u l 
advantage, because s c h o l a r s of the age of t e n t o f o u r -
t e e n w i l l not have mastered the a r t of t a k i n g n o t e s ; 
and notes d i c t a t e d by the t e a c h e r o r c o p i e d from the 
b l a c k b o a r d do not r e p r e s e n t any independent e f f o r t on 
the p a r t of the s c h o l a r s . The te a c h e r may suggest 
a s e r i e s of headings, l e a v i n g each p u p i l t o f i l l 
i n the n o t e s . Notes should be i n the form of sketches 
whenever p o s s i b l e , and i f w r i t t e n s h o u l d be b r i e f . 
A s k e t c h w i t h a few w r i t t e n l a b e l s and r e c o r d e d meas-
urements forms an e x c e l l e n t summary of a l e s s o n , and 
on i t t he s c h o l a r may be c a t e c h i s e d l a t e r . Care, 
however, must be t a k e n not t o overdo the drawing so 
as t o make Nature Study a l e s s o n i n p e n c i l or brush 
work; r a p i d and i n t e l l i g i b l e diagrams o n l y are wanted. 
The r e s u l t s of the lessons s h o u l d be used f o r e x e r c i s e s 
i n d e s c r i p t i o n and s h o r t c o m p o s i t i o n s ; o b s e r v a t i o n 
i s complete o n l y when i t can be reproduced i n words. 
Compositions, a g a i n , a f f o r d the necessary means of 
t e s t i n g t h e pro g r e s s of each member of the c l a s s , a 
t h i n g which i s e a s i l y o v e r l o o k e d when t e a c h i n g 
c a t e c h e t i c a l l y 
W i t h o u t doubt the c o l l e c t i n g i n s t i n c t i s the g r e a t 
motive power i n n a t u r a l h i s t o r y p u r s u i t s , and most 
n a t u r a l i s t s b e g i n as c o l l e c t o r s . I f c o l l e c t i n g i s 
r e p r e s s e d , i n t e r e s t i s apt t o be re p r e s s e d a l s o . But 
the h a b i t of c o l l e c t i n g may become a h a b i t of des-
t r u c t i o n , and t h e r e f o r e the t e a c h e r should make the 
n a t u r e study c l a s s h i s o p p o r t u n i t y f o r d e v e l o p i n g a 
A 
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r e s p e c t f o r l i v i n g t h i n g s , f o r b i r d s ' n ests and r a r e 
p l a n t s . C h i l d r e n s h o u l d p l u c k f l o w e r s c a r e f u l l y , 
so as not t o i n j u r e t h e p l a n t ; boys should be c o n t e n t 
w i t h a s i n g l e egg of each k i n d . A n a t u r a l h i s t o r y 
c a l e n d a r and a r e c o r d on t h e schoolroom w a l l are use-
f u l ; t h e former should be renewed each year and g i v e 
the name and date of the f i r s t c h i l d t o observe 
each of the commoner f l o w e r s or b i r d s or i n s e c t s . 
The second should g i v e the name of the f i r s t observer 
of every r a r e p l a n t , b i r d , or i n s e c t i n s i d e the p a r i s h . 
For t e a c h i n g c o u n t r y c h i l d r e n t h e a r t of c l a s s i f i c a -
t i o n and d i s c r i m i n a t i o n between s p e c i e s , i t i s a good 
p l a n t o encourage each t o make a d r i e d and mounted 
c o l l e c t i o n of the l o c a l g r asses, naming them from a 
s i m i l a r c o l l e c t i o n on the school w a l l s . 
School walks and e x c u r s i o n s are now a l e g i t i m a t e 
p a r t of the t i m e t a b l e , b u t t o be e d u c a t i o n a l l y f r u i t -
f u l a t t h i s stage t h e y r e q u i r e c a r e f u l p l a n n i n g and 
p r e p a r a t i o n . With younger s c h o l a r s the school excur-
s i o n need not be c o n f i n e d t o any d e f i n i t e purpose, 
but w i t h o l d e r s c h o l a r s the c l a s s should go out w i t h 
some o b j e c t i n view, w i t h two or t h r e e p o i n t s t o 
observe. An e x c u r s i o n may be planned, f o r example, 
t o see how the k i n d s of p l a n t s change as one passes 
from c l a y t o sand, the k i n d s of weeds t h a t are asso-
c i a t e d w i t h t he d i f f e r e n t crops or s o i l s , or how p l a n t s 
change t h e i r c h a r a c t e r , a c c o r d i n g as they grow i n 
damp or \dry s i t u a t i o n s . Much i n c i d e n t a l m a t t e r f o r 
o b s e r v a t i o n w i l l crop up by the way, but the walk 
should be undertaken w i t h a purpose, or v e r y l i t t l e 
w i l l be seen by anyone 
Nature Study i n a town school p r e s e n t s more 
d i f f i c u l t i e s i f i t i s t o r e p r e s e n t the p e r s o n a l 
e x p e r i e n c e of the s c h o l a r s . I t i s not p o s s i b l e t o 
r e p l a c e the w e a l t h of m a t e r i a l round a c o u n t r y c h i l d , 
but d e s c r i p t i o n s and r e a d i n g must n o t . t a k e t he place 
of f i r s t hand o b s e r v a t i o n by the s c h o l a r s . Experiments 
on t he growth of a p l a n t are j u s t as p o s s i b l e , though 
not always so easy. I n the schools of a l a r g e town, 
no m a t t e r how remote from the c o u n t r y , a l l our common 
food p l a n t s should be grown, e.g., wheat, o a t s , b a r l e y , 
t u r n i p s , p o t a t o e s , c l o v e r , peas, and beans, e t c . , e t c . 
The s m a l l e s t p l o t of ground, even p o t s , w i l l s u f f i c e , 
and many lessons can be drawn as the growth proceeds. 
The c o l l e c t i n g i n s t i n c t i s perhaps most e a s i l y 
developed i n s m a l l e r towns w i t h i n t ouch of the c o u n t r y ; 
the t e a c h e r can encourage h i s boys to spend t h e i r 
h o l i d a y s t o advantage i n t h i s way, p r o v i d e d he checks 
A 
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the growth of the p r e d a t o r y and d e s t r u c t i v e h a b i t s . 
Whatever the s u b j e c t s e l e c t e d , i f Nature Study 
i s t o have i t s f u l l v a l u e i n the s c h o o l , i t must be 
i n v i r t u e of the s p i r i t i n which the teacher goes t o 
work; he must c o n t i n u a l l y ask h i m s e l f whether h i s 
t e a c h i n g proceeds from the t h i n g , whether i t i s 
designed t o encourage o b s e r v a t i o n and t h i n k i n g i n h i s 
c h i l d r e n , t o make t h e i r minds a c t i v e and not merely 
r e c e p t i v e , whether i t i s e x p e r i m e n t a l enough, whether 
i t i s f i r s ' t hand." 
-323-
APPENDIX 9. 
This m a t e r i a l i s c o n t a i n e d i n the g e n e r a l c o n c l u s i o n s and 
recommendations made by T h i s t l e Y. H a r r i s c o n c e r n i n g Nature 
Study t e a c h i n g i n Pr i m a r y schools i n her book 'The Teaching 
of Nature S t u d y 1 , 1954 Pp. 84-85 
g e n e r a l Suggestions f o r Nature Study Teaching 
" I n Nature Study t e a c h i n g i t s e l f I suggest t h a t the 
f o l l o w i n g p o i n t s are i m p o r t a n t : 
1. The work should be arranged on a whole school b a s i s so 
t h a t the c h i l d r e n g r a d u a l l y b u i l d up an u n d e r s t a n d i n g 
of the b a s i c concepts and p r i n c i p l e s t h a t govern 
the n a t u r a l w o r l d around them. 
2. The work should be o r g a n i s e d round the s o l u t i o n of 
simple problems w i t h i n the scope of the c h i l d ' s 
e xperience but endeavouring t o widen t h i s e xperience 
and i n v o l v i n g a c l o s e study of n a t u r a l m a t e r i a l . 
3. The emphasis sh o u l d always be on l i v i n g m a t e r i a l i n 
s i t u , p r e f e r a b l y i n areas c l o s e a t hand t o p e r m i t 
of c o n t i n u i t y of o b s e r v a t i o n . The m a t e r i a l s e l e c t e d 
f o r s t u d y should be commonplace f o r t he same reason. 
4. The work should be based on d i r e c t o b s e r v a t i o n and on 
c o n t r o l l e d o b s e r v a t i o n (by means of simple e x p e r i m e n t s ) 
and d e d u c t i o n s s h o u l d be l i m i t e d t o the da t a a v a i l -
able from the o b s e r v a t i o n s . L a t e r c h i l d r e n w i l l l e a r n 
t o a m p l i f y t h e i r own o b s e r v a t i o n s and t o check them 
by r e f e r e n c e t o work a l r e a d y r e c o r d e d i n books. 
5. The work should be of such a n a t u r e t h a t c h i l d r e n w i l l 
be able t o c o n t i n u e i t , or o t h e r work a r i s i n g from 
i t , i n t h e i r own ti m e when th e y wish t o do so. 
6. I n t h e main s e v e r a l s h o r t lessons are t o be p r e f e r r e d 
t o one l e n g t h y one. This a p p l i e s both t o classroom 
lessons and t o f i e l d l e s s o n s . Ten minutes out of 
doors w i l l u s u a l l y s u p p ly a fund of m a t e r i a l f o r 
c l o s e r o b s e r v a t i o n and d i s c u s s i o n . 
7. O r g a n i s a t i o n of c l a s s e s i n t o s m a l l groups, each w o r k i n g 
on an i n d i v i d u a l problem, i s a d v i s a b l e . The value 
of t h e work l i e s i n what the c h i l d r e n d i s c o v e r f o r 
themselves and t h e r e f o r e c o - o r d i n a t i o n of the work 
of t h e groups w i t h one another i s not necessary. 
Encouragement of s m a l l groups to b u i l d up a composite 
r e c o r d w i l l b e g i n t he t r a i n i n g of c o - o r d i n a t e d work 
on an or g a n i z e d b a s i s and w i l l prepare c h i l d r e n f o r 
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u n d e r t a k i n g c l a s s p r o j e c t s i n which each c h i l d takes 
a d e f i n i t e p a r t . 
8. Recording i n Nature Study s h o u l d be f o r the purpose of 
d e v e l o p i n g .greater accuracy i n o b s e r v a t i o n . 
9. I n c i d e n t a l work, e i t h e r a r i s i n g from the main t o p i c o f 
study or i n d e p e n d e n t l y of i t , and a s s o c i a t e d r e a d -
i n g , s h o u l d be regarded u s u a l l y as c o n t r i b u t o r y t o 
the main aim of the s t u d y . I n c i d e n t a l s t u d i e s , of 
g r e a t e r i n t e r e s t and of p o s s i b l y ephemeral e x i s t e n c e , 
may be adopted and the main t o p i c r e j e c t e d . Such 
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